D-A125 329  CALCULATIONS OF FLOWFIELD ABOUT INDENTED NOSETIPS(U) 1/2
NAVAL SURFACE WEAPONS CENTER SILVER SPRING MD T HSIEH
23 AUG 82 NSHC/TR-82-286 SBI-RD-F580 125

UNCLASSIFIED F/G 1274 - AL




I
I

| -y T

o

' .
N MICROCOPY RESOLUTION TEST CHART
. -] NATIONAL BUREAU OF STANDARDS-1963-A

| “
%

W”("'M~
. v p—y -
PN —rp -
L ""1’-‘~‘ . TRV WR L e Ty Yoy
. T T T T TR T
T Aty st
LI Ul ~ .-t
S N N g T
CRAL TR SRS VYRS VR




R T T o s T e T O .'.1‘—u‘—u—-ﬁ-rtvv—~—v—-ﬁv"fwA-_ﬁ_-,-
e v NN xu..‘.v._- U A, P L P J~b-,... -.s P Y ‘»,....-:.&’_Jv_
% R < v , 1

~c"=' i:s-‘wva-é' |

mmu—m

v e SR

=

- ~BY DR.TSUYING HSIEH
3 RESEARCH AND TECHNOLOGY DEPARTMENT

28 AUGUST 1982

T i A y a2 4 D) - =
A § " . AR VIR J ,

Dubigren, Virginia 22448 ¢ Siiver Spring, Maryland 20010

A

83 02 028 108

el




UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

REPORT DOCUMENTATION PAGE

READ INSTRUCTIONS
BEFORE COMPLETING FORM

[T REPORT NUMBER 2. GOVT ACCESSION NO.
JQM 125 339

3. RECIPIENT’S CATALOG NUMBER

NSWC TR 82-286
4. TITLE (and Subtitle)
CALCULATIONS OF FLOWFIELD ABOUT INDENTED
NOSETIPS

S. TYPE OF REPORT & PERIOD COVERED

6. PERFORMING ORG. REPORY NUMBER

7. AUTHOR(as)

TSUYING HSIEH

8. CONTRACT OR GRANT NUMBER(s)

9. PERFORMING ORGANIZATION NAME AND ADDRESS

NAVAL SURFACE WEAPONS CENTER (Code R44)
WHITE OAK

SILVER SPRING, MD 20910

e e ———
10. PROGRAM ELEMENT. PROJECTY, TASK
AREA & WORK UNIT NUMBERS

11. CONTROLLING OFFICE NAME AND ADDRESS

12. REPORT DATE
23 August 1982

13. NUMBER OF PAGES

190

[T4 MONITORING AGENCY NAME 8 ADDRESS(if dilferent from Controlling Otfice)

[ 78a. DECLASSIFICATION/ DOWNGRADING
SCHEDULE

18. SECURITY CLASS. (of this report)

UNCLASSIFIED

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release, distribution vnlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, it different from Report)

18. SUPPLEMENTARY NOTES

Blunt Bodies
Indented Nosetips
Numerical Methods

19. KEY WORDS (Continue on reverse side if necessary and identify by block number)

The unsteady implicit numerical procedure for

the code can give satisfactory results for smooth

20. ASSTRACT (Continue on reverse side if necessary and identify by block number)

Stokes equations with thin-layer approximation (or thin-layer theory) for
hypersonic flows over blunt noses developed by Kutler et al is examined and
the numerical code (a research code) has been applied to compute the flowfield
of hypersonic flows over a series of four severely indented nosetip shapes
with small radius expancsion corners and compression turn.

solving Euler or Navier-

For inviscid flows,

nosetip shapes. For

EDITION OF 1 NOV 68 IS OBSOLETE
8/N 0102-014- 6601

1473

w FORM
tJAN 7D

.........
........
. .

..
-
e a. at

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entereu)

................
------------
PRI

........
e

.......

AR i SRR DRI ¢

""‘I'."': i : .

SRRSO

-
K
.

¢

»-
.

i RT
oy Ty - e

277 ¥ GENTY T e
3 PP -

NS
<y

'[w"v" YW P e a0
A RV LD -’-:I P

. '
A




..........

¥ UNCLASSIFIED

JLLURITY CLASSIFICATION OF THIS PAGE(When Date Entered)

- severely indented nosetip shapes under investigation, routine calculation fails
% to give a solution and a special calculation procedure has been developed in

R order to obtain reasonable solutions. For viscous flows, extensive calculationgd
{ have been performed for both smooth and indented nosetip shapes, however,

& comparisons of calculated results and measured data are not satisfactory. For
5 smooth nosetip shapes, although the surface pressure and shock location agree
: well but the temperature field is poor. For indented nosetip shapes,
difficulties to simulate flows with large separation bubble and sharp corner
as well as turbulent flows are described.

Because of the poor results obtained for viscous flow calculations, a
reanalysis of the complete calculation procedure for solving the full Navier-
Stokes equations has been carried out. The original code was then modified by
3 rewritting all the viscous subroutines according to the new analysis for thin-
. layer theory without turbulence model. The modified nosetip code has been
; applied to compute laminar flow over a hemisphere-cylinder and a sphere-cone.
The new results do not show that temperature is a mesh dependent variable as
reported by Kutler et al and the temperature field compare well with the
available solution for full Navier-Stokes equations and boundary layer
calculation. ’

Finally, a coupling of the nosetip code with an existing NSWC supersonic

?. marching code for inviscid afterbody solution has been carried out. Results
- { for surface pressure are presented for a very blunt nose cone and an indented
o nosetip cone and the agreement is good.

4"

oA

»
-

'
"
¢

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered)

......

.. - e e e e e el e e e el e e e e e e e e e e e s e e e e e ea
-“ l‘ A R T T T R S S Rt S S S S IR S SRR S - - * M — - o - . - . . e - " .- 0‘
LI AT T S, UL LI SR S S S N PR APLAPULEE VeVl O SO M S T DTS UL SIS PRSP S IR Y ;.1,.:,_;4?_._.“."_-,_&.1




AS
‘-_‘.
v

' NSWC. TR 82-286

o

)

A

x5 a

.‘-ﬂ

U FOREWORD

%2 A finite difference computer program has been developed at NSWC to calculate
L the inviscid and viscous flow fields for blunt or indented nosetips for reentry
27, vehicles at hypersonic flight. This report describes the development of the

& computer program, illustration of numerical examples and the operating instruc-
; tions.
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NOTATIONS

Speed of sound
Parameters used in temporal differencing, Eq. (3.2) and (3.6)

Jacobian Matrices, see Appendix A

Coefficients appeared in Eq. (1.17) and (A.1l)

Courant number, Eq. (4.5)

Pressure coefficient, (p - px)/3 Pw Vo

Specific heat at constant pressure and volume respectively
Total energy per unit volume

Functions of U

Error in total enthalpy and total enthalpy respectively
Grid index in £ and n directions respectively

Identity matrix

Maximum grid point in £ and n directions respectively
Jacobian of transformation from (x,y) to (E,n)

Row and column of a matrix

Reference length

Mach number

Number in time integration

Normal distance

Pressure

Prandtl number

Total velocity, or (uZ + vz);5

Shock velocity

Velocity along § = constant line

Radius of corners or turn used in defining body geometry,n=1 to 4
Reynolds number

Nose Radius for the sphere portion

Arc length
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st Stancon number, gilie (fo- 1) 7 AT/
N t Time
] T Temperature
;ii u,v Velocity components in cylindrical coordinates
E:: U,V Contravariant velocity components, Eq. (4.1)
fé_ 1) Vector of conservative variables
i. x,¥,¢ or X,Y,¢ Cylindrical coordinates in the physical plane
f: XP,,YP, Control points for, n = 1 to 7 nosetip geometry
' Ys Thickness of shock layer along body normal direction
B Clustering parameter, Eq. (5.1) .
B’ Angle between shock normal and £ = constant line, See Fig. 2
Bn Angles used in defining body geometry, n = 1 to 3
Y Ratio of specific heat Cp/Cy
T é,¥,
r',e', ¥ Matrices in block tridiagonal system, Eqs. (3.11) and (3.12)
§ Angle between shock normal and x-axis, see Fig. 2
§' Distance of deformation from sphere to the indented nosetip shape
50 g%ggﬁ gtgggoff distance at axis of symmetry
€ Internal energy of a gas, Eq. (2.3b)
€r,€1 Explicit and Implicit dissipation coefficients respectively
) Angle between axis and £ = constant line
K Coefficient of thermal conductivity of a gas
uA First and second coefficients of viscosity
En Coordinates in the computational plane
P Density
g Eigenvalue
T Time after transformation
Tex® Tyy, Txy,
T¢¢ Viscous stress terms
Subscripts Superscript
o Free stream condition * Intermediate solution in
1 Upstream of shock time integration
2 Downstream of shock
w Wall
; vatucs 2t Seas
Stagnation condition

...........
........




-

ol 5]

Ly’

o

LA

i j . . " M ol 2t
R C , NSRS A NI P R O e g
NN e N N e i A e A et A i a A e e e e T et e e e et At et e T e T At e e T T T e e e

P

)

SN

Mrbitiitls
[ Y I N

.
PRSP

s c e ca 8 -
st % 2 tdaals

-

NSWC TR 82-286

INTRODUCTION

Because of ablation, the nosetip of a spherical body undergoes continuous
change during re-entry. The shape of the nosetip has a great influence on the
flowfield over the entire body, i.e., the nose region and thus the afterbody. 1In
order to predict the flowfield about indented nosetip shapes that are likely to
occur during the reentry, considerable effort has been expended in the numerical
simulation of hypersonic flow over indented noset::l.ps.l"5

Among the many numerical schemes intended for indented nosetip calculation, an
attractive one seems to be due to Kulter et a1,1 who solve the unsteady Navier-
Stokes equations with the thin-layer approximation for nosetip of arbitrary shapes
at zego incidence using the implicit factored numerical algorithm of Warming and
Beam, The steady solution is obtained asymptotically in time and both viscous
and inviscid flowfields can be computed using the same computer program.

The cbvious reason for choosing implicit scheme is that it is more efficient
for viscous flow calculation and one expects flow separation to play an important
role in nosetip flowfield simulation. A research code was then obtained from
Dr. Kutler of NASA Ames Research Center. First, the code was applied to compute
inviscid flow over sphere (or sphere-cone), results compared well with experiments.
When the similar calculations were performed for a series of four indented
nosetip shapes reported in Ref. 7 and 8, surmountable difficulties were encountered
during the course of computation because of the presence of small radius expandion
corner and concave compression turn in these nosetips. It was later found that a
special calculation procedure is required in order to obtain reasonable solutions.
Example to demonstrate this special calculation procedure will be given and
the code was modified accordingly to do the job. All inviscid results for indented
nosetips are described in Section 5.
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78-213, Jan 16-18, 1978.
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Later, viscous laminar flow over a sphere-cone with isothermal wall was
calculated and results for heat transfer rate compare reasonably well with
measured data (within experimental error band) but are higher than that predicted
by boundary layer calculation. Then, calculations were performed for laminar flow
over two of the indented nosetip shapes under investigation using the same special
calculation procedures as used for inviscid calculations. Solutions obtained were
not satisfactory as compared to the measured data for surface pressure and
separation region (also negative heat transfer rate were found in part of the body
surface). For turBulent flow calculation with the algebraic turbulence model of
Baldwin and Lomax,” it was found not possible to obtain a converged solution for
these indented nosetip shapes. Finally, attemptwas made to repeat the hemisphere-
cylinder results given in Figs. 5 to 8 of Ref. 1 and was not able to duplicate the
temperature field as shown in Fig. 7 of Ref. 1. With all the difficulties in the
viscous flow calculations, which are described in detail in Section 6, it was
decided that a reanalysis of the complete calculation procedure must be performed
and all the viscous subroutines must be rewritten. The analysis is given in
Sections 1 and 2. The boundary conditions given in Section 3 are the same as
described in Ref. 1, but the initial condition has been modified.

The modified computer code has since been applied to compute laminar flows over
a hemisphere-cylinder with adiabatic wall and a sphere-cone with isothermal wall.
New results for the temperature field of the hemispher?acylinder case are compared
to the available solution given by Viviand and Ghazzi,®: who solved the full
Navier-Stokes equations and that given by Kutler et al. The dubious statement
that temperature is a mesh dependent variable as given in-Ref. 1 does not appear
in the present results. New results for the heat transfer rate in terms of
Stanton number for the sphere-cone case are compared to the result obtained with
original code, the experimental data and a boundary layer calculation. Surprisingly
good agreement is shown for the heat transfer rate between the thin-layer and the
boundary layer calculations as expected. All the new results are described in
Section 7. The entire code has since been rewritten for the convenience of
applying to indented nosetip shapes described in this report. Simple operational
manual and the computer program are given in Appendix D. Due to the termination
of support, no further calcuiation has been made for the indented nosetip shapes
with the new code. Also no investigation of the behavior of turbulence models
with the new code has been performed.

Since the nosetip flowfield calculation is to provide a starting solution for
the afterbody calculation. Thus, a coupling of the nosetip code with an exisi}ng
NSWC supersonic marching code for inviscid calculation has been carried out.
Examples are given for a very blunt cone at My, = 9.8 and an indented nosetip cone
at Mo = 5.

9. Baldwin, B. S., and Lomax, A. M., "Thin-Layer Approximation and Algebraic Model
for Separated Turbulent Flows," AJAA Paper 78-257, 1978.

10. Viviand, H., and Ghazzi, W., "Numerical Solution of the Navier-Stokes Equations
at High Reynolds Numbers with Application to the Bound Body Problem," Lecture
notes in Physics, No. 59, Proceedings of the Fifth International Conference on
Numerical Methods in Fluid Dynamics, 1976.

11. Wardlaw, A. B. Jr., Solomon, J. M., and Baltakis, F. P., "Supersonic Inviscid
Flowfield Computations of Missile Type Bodies," AIAA Journal, 19, 7,
pp. 899-906, Jul 1981.

10
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CHAPTER 1

GOVERNING EQUATIONS

11

T . . .
i laa e Cal o P

= The time-dependent compressible Navier-Stokes equations in the cylindrical
» coordinates (x,y,¢), Fig. 1, for axisymmetric flow can be written in dimensionless,
;i conservation-law form for a perfect gas without external force as follows!2:
0 +F +F + FamwellR +3 +G+7
n Uc + Ex + Fy + (F+H/y R, [Rx + Sy + (S + T)/y] (1.1)
& where
- _ p - pu _ pv _ |o
U= |pu|l, E=|p+pu2 |, F=lpu_ |, H=]|O
- pv puv p+pv2 -p
. e (e+p)u (etp)v 0
” . - .-
¥ r 0 0 0
_ Txy _ Txy _ 1o
= 14 = . = .
R Xy S Tyy T _T¢¢
X X
pr Kex YU T tV Txy Pr K&y T Ty TV Ty L 0 d
and
R, = Po 9 L 1 R 1
Hoo V-YM» €0 V-YMoo
P = wlples
= v
T = (A + 2u) u + A vy + Ay
Txy = (uy + vx)
.= (A + +du_ + AT
yy = A+ 20 v+ du 4 Ay
T, = (A +2u) =+ A(u, +
0o = A+ 20 T+ A(u, +v)
12

Peyret, R., and Viviand, H., "Computations of Viscous Compressible Flows Based
on the Navier-Stokes Equations," AGARD-AG-212, Sep 1975.
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A BOW SHOCK

B INTITIAL BODY

B’ FINAL BODY

C AXIS OF SYMMETRY
D CUTFLOW BOUNDARY

7]
A
{
=
I ¢
- D
[
|
L
B, B ¢
a. PHYSICAL PLANE b. COMPUTATIONAL PLANE

FIGURE 1. COORDINATE SYSTEM

In Eq. (1.1), the reference quantities used to nondimensionalize the flow
variables are: the length L, the velocity aw/vY, the density pe, the viscosity i,
and the thermal conductivity K,. The time is nondinemsionalized by AN L/ay, the
total energy per unit volume e and pressure p by pw (= Pw acf/Y) and the viscous
stress term T,, etc. by Ue A /(LJ??. For perfect gas, the equation of state gives

p=(Y -1 [e-tp@?+v)) (1.2)

and
e =ple +% (2 + v2)] (1.3a)
e=¢C, T (1.3b)

Equations (1.1) and (1.2) provide 5 equations for 5 unknowns, i.e. p, u, v, e, p
(or T). It should be pointed out that the momentum equations and the energy

are of parabolic type and the continuity equation carrys the hyperbolic character.
Therefore, the system of the N. S. equations is of hybrid parabolic and hyperbolic

12
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type [12].

A mapping between the physical plane and the computational plane (Fig. 1)
is accomplished by the following independent variable transformation:

T=t, £=E (t,x,5), n=n (t,x,y) (1.4)
Applying Eq. (1.4) to Eq. (1.1), one obtains
UT+E£+FH+H=1R1-;(RE+S“+T) 1.5)
where
u=u/
E= G U+ EE+E PN
F=M 0+n E+n P/
H= F+ B/ OGN
R= (E, R+E, DI
S= M R+n, S/
T=G+D/GDH

with metrics of transformation given by

Ee = G Y =¥ x 0 N = (g % = Xy )Jy

Ex = Vo T W
\ (1.6)
Ey = -an ' ny = XEJ
JoTE Yy T Y Xy ]

In general, the metrices of Eq. (1.6) are not known analytically and must be
determined numerically at each step of integration procedure.

The viscous vectors may be rewritten as follows:

- 0 1
Rors -1 Ox B * Oy Ty
, Oy Ty *+ Oy T
( )x(%; KE + ut_ + VTxy + ( )y(?&rey + “Txy + vryy) (1.7)
L .
13

—— - LU Ty -‘)_A_‘J
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where ( ) = £ for Rand ( ) = n for S.  And

[ 0 T
T
1 xy
T=— (1.8)
Jy T T
¢¢ .
—lke n +utT_+vrT
[ Proyy xy vy

with

4 2 2 v
T 3u(unnx+uEEx)-gu(nyvn+€yv€)-311;

= + +
Ty u(«‘:y ur + n, u, Ex ve + 0, Vn)
T, e uE, v N V) -2 uE, u 0w + L)
yy 3 y & y n 3 x g xn 'y
2 b v
= - — + + — -—
T¢¢ 3 u(Ex ug N U Ey Vg + ny vn) +t3 ¥ y

In Eqs. (1.7) and (1.2), the Stokes hypothesis, i.e. 3\ + 2u = 0 was used.
Equations (1.7) and (1.8) may be rewritten by separating terms with flow
variables differentiating with respect to £ and n as follows:

R=R; +R, (1.9)
s$=§, +8, (1.10)
T=T,+T, (1.11)
where
r -
0
bzuE +,b3vE - c6£xv
-1 1.12
Rl J b3uE + bl.vE - c6£yv ( )
1:056:E + (bzu + b3v)\|E + (b3u + b4v)v€ - c6v(u§x + viy)
L -
14

PR S VA VYRS S A S I AT WY W ___«L_;J_,LAJ




,,,,,
..........................
....................

NSWC TR 82-286

0

bau() + b9 v()

-l : (1.13)
Ryor S, =3 bao o
b7e() + (bsu + blov)u() + (b9 u+ bllv)v()
where ( ) = n for R2 and () = £ for Sj. -
0
CZun + C3 VT) - C6nxv
5, = % (1.14)
C3un + 04 vn - c6nyv
Csen + (Czu + C3v) up + (C3u + Cl‘v)vn - CGV (u n, + vny)J
r 0
u(ny u N, "n)
1
L v (1.15)
Zuny vn 2 u y
+ thwyeny -Zwyl-2uT
©7 ©n w Ing (uuy + 3 vv) +n, (uvy = 3 v, 3My |
- 0 W
u(Equ + Exvg)
T, - 31; (1.16)

2u£yvu

L1:66E + uEy(qu + % WE) + qux (uvg - %- qu) J

15
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where

2 -
b10 -3 Exny +s

JY 2,2
Cs = 3¢ (nx + ny )
= Yx
C; = % Ny

1
by =3 uEx é:y

2

y )

- YE (2
by = XX (6 5+
k
b, = -}; (€N, + EN)

2
b9 = Exny ) Ey Ny

4
b11 Exnx + 3 Eyny

+ (1.17)

7/

Equations (1.5) are the governing equations to be solved with the boundary and
initial conditions described in section 4.

i.e. 3 () << 3 () for all diffusion terms, then one sets R] = Ry = S2 = Ty = 0.

3g

LN
Bt e el i e

an
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CHAPTER 2
NUMERICAL ALGORITHM
The numerical algorithm described in this section is based on the work of
Ref. 3, It is intended to solve the full Navier-Stokes equations, Eq. (1.5).
However, the thin-layer approximation will be made at the end.

Rewritten Eq. (1.5) as follows:

- _‘
U + B 4 Fyt o= gl [R](U Ugdg + Rp(UaU ) + $y(UsU )y

+ S,(UUg) + Ty(UU,) + Ty(U0) | @.1)

A single step temporal scheme for advancing the solution of Eq. (2.1) is

n,_ a’At 3 At 3 _.n b~ n-1
R M e 3 i S s il
0 [(a‘ - % - b%) atl + A'r3] (2.2)

where U = U(nAt) and At - Un+1 - U". Substituting UT from Eq. (2.1) into
Eq. (2.2) one obtains

e AR, + AR, \" S, + 4S, \"
STV (L B A N AL RS Y
Ay T—'.'_b,[( AE + R )E +( AF + R, )n-AH +

n n
AT] + ATz ]
R

e
AT R]+R2“ S]+52" n
tTv '“T) *('“‘3—) -H
e ‘¢t e n
T, + T
] 2* b‘ n‘1 - 1 »
-r-——Re ]'WT’A“ +0[(a -I-b)ATZ+A1’3] (2.3)

17
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where En+1 = E(Un+l), AE = EM':l - E®. A local linearization can be achieved
by the Taylor series expansion:

e - g (-g-&)" (u"*‘ - u") + 0 (ar?)

AEn - A"NJ" +0 (A‘tz). (2.4a)

or

n
where A" = (%) is the Jacobian matrix. Similarly,
aF" = 8" aUM + 0 (at?) (2.4b)

A = KM A" 4 0 (ard) (2.4¢)

n., non (aRl)
ARy (ﬁj‘) W\ W+ 0 (ard)

=LA+ P A"+ 0 (a12)

g
=L A"+ (pa)] + 0 (a7h). (2.4d)
where
aR n aR, \"
n (1. ) n .( ]
asy = " 0" + (Qu)? + 0 (&%) (2.4e)
where . 3s n n ( BS]
n 1 = .
M "(SU—-Qn ) ’ Q 3“;
a1y = N? au" + (H]AU): + 0 (a19) (2.4£)

18
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where n
M=\t ~ %) M e\wo /-
) n
. ATg = N; a4+ (HZAU)E +0 (ATZ) (2.48)
where

312 n 3T2 n
=\ Ye) M2t\F )

The cross-derivative terms are treated explicitly

o) = 8RY" + 0 (ard) (2.58)
All the Jacobian matrices are given in Appendix A. In the analytical

derivation of Jacobian matrices for viscous portion, it is assumed that

transport coefficients are locally constant, i.e. uE =Kg = un = Kn = 0.

By substituting Eqs. (2.4) and (2.5) into (2.3), one obtains the
spatially factored form:

19
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{revs [(A ) RL;)g (;:):; S g ¢ "‘25)"]}

n

a‘At M 1an n_ 1 n n
X {l+]—+?[(8-h—-)n -Re an+K R (N]+H]n) ]}AU

e

n n n

R S T
At n . -FN L HY e —
’TT!:"[("E+§:)E*(F t-) H o4y ]

e 1 e

&7 At n-1 n-1 b” n-1
TR [‘A"z’; + {8Sp) ]*rﬂ? A

+0 [(a' - %— - b%) A'tz, (a~- a) A'rz, A-r3] (2.6)

where a" has been introduced in the coefficient of the cross-derivative terms
for notation convenience 3 For second-order-accurate schemes, a" should

be set equal to a'. However, for the first-order-accurate scheme (a' ¥ % + b' )
it is consistant to set a" equal to zero. Now, Eq. (2.6) has the same

temporal accuracy as Eq. (2.3) but is linear in AUD. In practice, Eq. (2.6)
is implemented by the sequence

‘A L\" 1 on _1 n n
(oo [(n- ), ek e e

= RHS of Eq. (2.6) (2.7a)
n
a’ar M Sl n_1_ n] n . A" (2.7b)

From now on, it is assumed that the thin-layer approximation is applicable.
Also the first-order-accurate Euler implicit scheme (a' = 1, a" = 0 and
b' = 0) 18 chosen for the time integration. As described in Refs. 3 and 6,
it 18 necessary to add the fourth-order explicit dissipation terms in order
to damp high-frequency growth and thus serve to control nonlinear instability.
Also the addition of the second-order implicit dissipation terms will extend
the linear stability bound of the fourth order terms. Therefore, the final
form of Eq. (2.7) for thin-layer approximation of the time-dependent compressible

20
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y; Navier-Stokes equations using Euler implicit time differencing scheme may be
;i written as follows:
. I+ AtA" - -1 n] n . _ n n n 1
[ TAE €; (9 VEAEJ) AU* At Eg + Fn + " . ﬁ;'(s?n + T])
5] 2 1" -1 2
- & (VnAn) Ju - (VEAE) JuU (2.8a)

M \" -
[I + AT (B - R‘) - ;: Q:n + K" - !1{: (N] + u]n)" - eI(J ]VnAnJ)n]A""

: . AU*" . (2.8b)
- The spatial derivatives appearing in Eqs. (2.8) or (2.7) are approximated

\ by three-point second-order-accurate finite difference

.:3.‘ (fg)j,k“ Tlf (fjﬂ.k - fJ-l.k) (2.9a)
2 Vebefyk = (fegdii ~ J?“ﬁlk 2.k * fi1.0 (2.99)
(71,)2 £k = -A'?- (Faznk = HFynn,k * 650~ #5040 * 5000 (290

With the finite difference approximation of Eq. (2.9), a block-tridiagonal
system of the differenced equations is formed. It should be noted that
Eq. (2.9¢) is applied to the RHS of Eq. (2.8a) only, therefore will not
affect the block tridiagonal system (use parabolic extrapolation for j = 2

:f and (J-1)). For the § - sweep, one obtains
.
N ~ * * *
B My 4Ty AU ey AU, = (RHS), g o= 2eeedel (2.10)

:; where the (RHS); 18 a column matrix which are computed with known flow
3 variables over Ihe entire grid points and é,I' and Y are 4x4 (m x 1) matrix.
o As described in the next section, the boundary conditions at the axis of

symmetry and the outflow plane are imposed implictly. This is done by
- 21
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modifying the coefficient in the matrix at j = 2 and j = J - 1, thus
Eq. (2.10) will produce a bock tridiagonal system as follows:

- “ o - = -t
T2 ¥ ally (RHS),
9 T, ¥ *
2 3 4 _ U, | (RHS )3
= (2.11)
5.3 Tiz Y51 AT (RHS),_,
(05-27¥7) Ty AU;_l (RHS), 1
ke J - J - J

where, for Eq. (2.8),

-1
=1+ ——-A2 € (J2 J1-2) I form=1, 2, 4

At " -1 _
r =I-—2—A2+eI (..l2 J1+2)1 for m = 3

I,=(L+2)1,§=3....J-2

lor |
[

I+ATA —ZeI(J - 1

J-1 J

-1

asj_1=--ATA‘j‘1 er (g jl) I, j=3....3-2
. _ AT 4P -1

Vi1 =7 Ay - & Yy Yy

R1, §=2....3-2

Equation (3.11) applies to k from 2 to K-1. The solution of the block
tridiagonal system is obtained by the non-pivoted LU decomposition method.

Once AU* are obtained, it is ready to perform the n-sweep. As described
in the next section, the boundary conditions at the shock and the body surface
are imposed explicitly, thus the flow variables in these two boundaries
(k = 1 and K) are updated first and treated as known. The block tridiagonal
system is

22




Equation (2.12) applies to j = 2 to J - 1.
is used to solve (2.12).
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i ) 7 1
. n _
2 % Au; au,
n AU*
- %’ ”» . m
2 T3 ¥ 3 3
. " : : (2.12)
- ) - . - ‘n AU*
-3 Tk2 Yk Uy, K-2
-2 TRt Ui My
b - — - L- .
> where
- ’ = n,bt,n_.n
L - 1+ ?.el) I+8tK + Re(Qk -N]k-) sk =2 sl gy
>, ___AT n - l_ (] n n . _‘ n . ' .
O~ -2—[Bk-1 Re(Mk-l ~Q k_l‘"“'l k—l)] - (07 9 ) 1, xm2-eee ka1
» - _A_T_ n - ] n n n -] n
Vin = 7 [Ben i’z:(Mku*Qkﬂ* “]k+l)] e (07 Q) T, k=2 eeee K-
i * ~,
a, =d,*+e
ok _ * ”
Mg =8, -4
> _bron _ Aten on_yny _ -1 . \n
LS 2Re(M1 -Q,* “11) ep (97 97 1
4T gn At on uny -1 n
by = G B e M Qg ) - ey Gy 97 T

The same block tridiagonal solver
This completes one full integration per time step.

.....
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CHAPTER 3
BOUNDARY AND INITIAL CONDITIONS

As shown in Fig. 1, one would like to compute the flowfield enclosed by
the four boundaries A,B,C and D, where A is the bow shock, B is the body
surface, C is the axis of symmetry and D is the outflow boundary. 1In
implementing the boundary conditions, one intuitively expects implicit
boundary conditionsg to. be more stable than explicit one. However, according
to many authors 13,14,15 this has not been their experience. Since treating
the boundary conditions explicitly is far more simpler to implement than to
do it implicitly, the shock points and body points boundary conditions are
imposed explicitly according to the method described by Kutler4 and are
briefly given in the following.

3.1 Shock Points

The flow in the vicinity of the bow shock is assumed to be inviscid and
the Rankine-Hugoniot relations are satisfied or the shock is tracked. Since
the final location of the shock must come from the solution, so it is allowed
to move. A quas’ steady propagation of the shock is assumed. The pressure
behind the shock is first determined by integrating the energy equation in
nonconservative form as follows:

~ ~ 2 v
= - - + + + + = .
Pr upe = VP, - pa (ug‘éx vgﬁy u-n, Vn”y y) (3.1)

where

el
|

=g +Eu+EY,

v + +
v nt nxu nyv .

Because explicit method is used, the time step ATg for shock integration,
Eq. (3.1) is restricted by the CFL condition (CN = 1), or

At = (0.9/0max) (3.2)

where O ., is the maximum of the eigenvalues of the matrices A and B of all
the nodgi points at shock wave, or

o = ko + uky + vkz .

1,2

(3.3)

6. , = k_+ uk, + vk +a(k2+k2);5
o T Y Talky 2

3,4 1 2

24
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where for A! k°= Et’ kl = Ex’ k2 = Ey; and for B! ko =N, kl =N, k2 = ny;
and the constant 0.9 is a safety factor which must be less than 1. It should
be noted that Aty is different from the AT used in the integration of the
interior points, this means that the calculation cannot be time-accurate.
However, this does not prevent one to obtain steady state solution.

Knowing the pressure, the shock velocity can be determined as follows
(see Fig. 2):

—
.l

0

FIGURE 2. NOTATION FOR SHOCK POINT BOUNDARY CONDITION

9 = a M, - 61 (3.4)

1 | P2 g
ng Y p—o;-(Y"'l)'*'(Y-l)

61 = q_cosd

where

ay, = (Yp,/ p‘,‘,);5

The shock angle § is a function of the metrics

-1
§ = tan (“ﬂy/nx)shock (3°5)

25
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where ny and n, are defined in Eq. (1.6). From the Rankine-Hugoniot relations
the density behind the shock can be determined by

_ (P2 Y11 y-1 P

The velocity components behind the shock in cylindrical coordinates are:

u, = qwsinzd + ﬁzcosﬁ 3.7
v, = q_sindcos§ - stinS .
where
-~ - - 2 ~
u, = 2(1 Mx ) a, / [(Y + l)Mx] + u,.

The value of e can be obtained from Eq. (2.3a) with known py, p2, Uy, Voo

Once the shock velocity qg of Eq. (4.4) is known, the new shock position at
time t + AT can be determined by propagating the shock along a £ = constant
line, or equivalently in the n direction with a velocity.

9s,, = qg/cosB’ (3.8)

n

where 8' = 6 - § and 6 = tan™! (EX/EY). This determines the new x and y values
of the shock points and subsequently” the new x and y values of the interior points.

3.2 Body Points
The tangency conditior for inviscid flow at the body surface is imposed

explicitly using Kentzer'sl6 scheme through characteristic analysis (see Appendix
B) to yield the following equation for the pressure time derivative on the body:

C
T ;7'%“"'” m2 L) +ump) +vinp)d 1 +a A Zen P, = uPg
x 'y

X ¥y

2 v
pa u. + & v, +n +nv +—
(Ex £ g 3 u )

yn
+ Z?Tny_z [n, (8 up + E,P;) + no(plivy + £ pp)] (3.9
where
U= Et + ugx + vgy |
V= Ne + un, + vny =0
16

Kentzer, C. P., "Discretization of Boundary Conditions on Moving Discontinuities,"
Lecture Notes in Physics, published by Springer-Verlag, No. 8, Sep 1970, pp. 108-113.
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In the numerical code, the time derivative terms were neglected and the time step
was modified by a safety factor of 0.2 for stability reason. The stagnation
pressure was enforced at the stagnation region (J = 1 and 2) as follows:

w
25 16
A= (Plo,l -3 P3’1 +—9' Pt)/6.25
B= iy, - v, - 2L W/ % (3.10)
A _ B
P1,1 " Px1 T Pe T gt P )

where p K is the pressu-e at point (J,K) and p, is the total stagnation pressure.
It was %6und, Eq. 3.10 nelps to speed up the convergence process.

Once the surface presaure is determined, the remaining viriables on the body
surface are determined by the following isentropic relations:

Py = (pl,/S)l/Y

5
2Y Pt Pb
e P Y Gy

u = q, cos Gb

Vb =q sin Gb

where

Py P - (-0)74) |7 e

. —— (3.12)
P1Y  (YHL)M2/ [ (Y=1)Meo"42] A

S =

is the stagnation entropy, Py, Py are the stagnation pressure and density,

y

b - Ps(r+Dm’) 77 P

Eo{i2m? - (-D 0D e
(3.13)

Pt o+ oM '(Bn
and eb is given by
-1

8, = tan (-nx/\r\y)body (3.14)
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with Ny and ny defined by Eq. 1.6.
To simulate viscous flows, the no-slip boundary condition requires

~ o (3.15)
u=sv=_0
vhen the body surface is not moving, Eq. (3.15) also implies u = v = 0. To
determine the surface pressure, it is assumed that the normal pressure
gradient over the first 3 grid points above the body surface is zero, or
po=—t—— |G +EnIp, + (240 e |=0 (3.16)
n 2 2.% X X yny £ X y ''n
(n,~ +n")
Yy
Similarly, for an adiabatic wall boundary condition, the temperature may be
determined by
2 2
+ + + = .
(€N, Eyny)TE (n, ny )Tn 0 (3.17)

The £ and n derivatives in Eqs. (3.16) or (3.17) are differenced using a
second-order central difference formula for the £-derivatives and a three-
point one-sided formula for the n-derivatives. This results in a tri-

diagonal gystem of equations which can be solved to yield the pressure and
temperature. For a constant temperature wall, the temperature along the wall is
kept constant at its initialized value throughout the entire convergence
process. Once pressure and temperature are known, the density is determined
from the equation of state.

3.3 Plane of Symmetry

The axis of symmetry line is bypassed by choosing the first two § =
constant lines to straddle the axis or stagnation streamline. The plane of
symmetry boundary is then enforced by the reflection principle. The flow
variables are either even or odd functions with respect to the plane of
symmetry, or

p(1,k) = p(2,k), v(l,k) = -v(2,k)
(3.18)
u(l,k) = u(2,k), e(l,k) = e(2,k)
The boundary condition at the plane of symmetry is imposed implicitly.

3.4 Outflow Points

Since velocity at majority of the grids in this plane is supersonic, a
simple linear extrapolation of the conservative variables is used. For those
points near the surface, the flow is subsonic there, thus some error is intro-
duced. The supersonic outflow boundary condition is imposed implicitly, or

Q(J'k) - 2Q(J‘1’k) = Q(J-29k) (3.19)
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3.5 Initial Conditions

To start the calculation, an initial flowfield must be provided. In the
numerical code, two starting methods are provided: (1) starting the calculation
with a sphere at a given free stream Mach number or (2) reading in, point by
point, the shock and body locations along rays (£ = constant lines). For the
indented nosetip shapes described in this report, the calculation always starts
from a sphere and let the body gradually deformed to the desired shape by giving
a set of values for § along each ray (see Fig. 1). For sphere, a good guess for
the shape and position of the shock is made based on known spherical blunt body
solutions as follows:

5, = 0.78 {[(Y-1)M, + 21/[(-D)M7])
y, = 2.376 - 0.1834M, + 0.01036M.%, 3 < M, < 10
= 1.576 - 0.0018(M, - 10), M, > 10
Py = yp/[2146,) ]

Yg = 2Pg(xg + &) (3.20)

where 6p is the stand off distance at axis of symmetry, vy, and P; are empirical
constants as a function of Mach number and yg and xg are the shock position. As
one can see a parabolic shock shape is assumed.

Once the shock and body locations are determined, the flow variables along
the shock are obtained by assuming a zero shock velocity and applying the
Rankine-Hugoniot relations. On the body, a Newtonian pressure distribution and
isentropic relations are applied to provide the flow variables. The equations
to implement the initial flow variable on shock and body are listed in the
following:

On shock:

{12Y (Mo s1n 0)% - (-1)1/(¥+1)} P,

o
@
]

[(Y-1) (Mesin 8)2/[(Y-1) (Mo sin 8)2 + 21} py,

k=]
[}
[

(3.21)

e
[

{1-2(Mn? 8102 6 - 1)/[(Y+1)M?]} q,,

<
]

s = {2(Ma? s1n2 6_-1)cos 05/ [(Y+1)M.? sin 8g))an -
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At stagnation region

s - {22 =DV oy )Y
M2/ -2l ) oY

y (3.22)
1 ——
= . 2Y‘1
Etm - ey P T DO
~ 2. p
o/op = [1HO-DK] f2
On body:
P, = P_[CE - 1)(1.0 - 1.02 sin2e + 4
b = P P " .0-1. sin“6 0.12 sin™8) + 1.]
pp = (P /5)
=27 |?_t_ Pb | %
B -0 Ve, T oy (3.23)

uy, = | q,, cosfy |

v =

b= 9 s:lnBb .

The flow variables at each nodal point within the shock layer are linearly
interpolated. In order to maintain a constant total enthalpy for the initial
flowfield at each nodal point, a modification of the interpolated valocity
components is made

u, = ug (q/q)
(3.24)
vy = vy @/9)
where

a = E5/Pe/pe - £/

= “2 ~2
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CHAPTER 4

INDENTED NOSETIP SHAPES AND COMPUTATIONAL MESH

4.1 1Indented Nosetip Shapes

In this report, the series of indented nosetips as shown in Figure 3 are of
primarily concerned. These shapes are composed of arcs and straight lines. Three
portions can be identified: (I) expansion corner near the flat nose, (II)
compression turn and (III) expansion shoulder. The detail description of the
models is given in Table 1, It should be emphasized that these nosetips present
serious computational difficulties because of the sharp corners and convex and
concave curvatures. Experimental measurements of bow shock location and surface
pressure for model 1 to 3 are reported in Ref. 7. Also velocity and density
data have been obtained in Ref. 8 for model 4. Numerical calculations will be
compared to these results.

“ Table 1 Description of Nosetip Models
315 Model | Para- Subscript n
meter 1 2 3 4 s 6 7
38 XPp/L{ 0.053 0,077 0.579 1.508 2.474 3.140 5.906
1 ¥P,/L| 0.676 0.715 1.108 2.037 3.274 3.651 3.990
~JL | 4.320 0.062 5.389 1.000
25 padeg | 52.00 38.00 7.000_
XPp/L | 0.038 0.069 0.572 1.475 2.712 3.376 6.144
55 28 2 YP,/L | 0.569 0.615 0.906 1.692 3.274 3.651 3.990
Rp 4.320 0,062 3,137 1.000
15 frdeg | 60.00 38.00 7.000
XPp/L | 0.025 0.064 0.564 1.454 2,929 3.595 7.631
19 3 | ¥YPp/L | 0,463 0.514 0.717 1.388 3,274 3.651 3.990
Rn/L | 4.320 0.062 2,154 1.000
padeg | 68.00 38,00 7.000 -
05 L XPp/L | 0. 0,263 0.830 1.693 2.099 2.506 $.225
o | YPn/L [ 0.266 0.642 0.848 1.605 2.386 2.569 3.000
" L 1 1 ) L R, /L © 0.400 1.585 0.533
§ 05 180 15 20 25 38 35 40 45 50 &5 pedeg | 70.00 27.50 7.000

FIGURE 3. NOSETIP SHAPES

4,2 Computational Grids

As shown in Figure 1, the computational grids are formed with constant
spacing rays. The first two rays (j=1 and 2) must straddle the axis of

symmetry. Hence
AO = emax/(J-l.S) (4.1a)

8 = (j-1.5)*A6
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To deform a sphere to the indented nosetip shapes, the distance of deformation §(8)
must be calculated for each ray. Expressions for §(6), x(8), y(0) are given in
Appendix C.

The distribution of points along a ray between the shock (xg,yg) and the
body (xb,yb) is given by

- B+1,1-b B+1, 1-b
a(k) = 1 + B[l-(ﬁ) ]/[H(ﬁ) ] (4.2a)
where
b = (k-1)/(K-1) (4.2b)

and B is a free parameter. A uniform distribution of grids is obtained as B + =
and a strongly clustering of points near the body surface is obtained as 8 + 1.
Table 2 gives the first 6 values of aA(k), k=1,7 for B = 1.01, 1.005 and 1.001.

TABLE 2. MESHES USED FOR HEMISPHERE-CYLINDER AND SPHERE-CONE CALCULATION

First 6 points

Points
Mesh| B8 0.1Ys | n}/¥s | n2/Ys | n3/Ys | n,/¥s | ng/Ys | ng/¥s

1.01 12 .0025 | .0055 | .0093 .014 | .0199 | .0271
1.005 17 .0011 | .0024 | .0039 .0058] .0081 | .0109
1.001 20 .0003 | .0006 | .0011 .0017] .0024 | .0033

O O w >

1.005 17 .0011°} .0024 | .0039 .0058{ .0081 | .0109

The distribution of a(k) once initiated is kept unchanged throughout the
calculation even though the grid points may vary at each time step as the shock
or body location varies. For inviscid calculation, uniform distribution of
point across the shock layer is always used with B = 105 in Eq. (4.2). The
clustering of points near the surface must be used for viscous calculations.

4.3 Criterion for Convergence. The convergence of solution is judged by the
convergence of shock speed. From experience for smooth nosetip, when the
non-dimensional shock speed reaches 10~3 to 10~5, all the flow variables remain
essentially constant and the residue of the solution, which is given by the RMS of
Eq. (2.7), is in the order of 105 to 10~/ over all the grid points. The shock
speed does not converge monotonously, it will oscillate but decrease in the averaged
magnitude. For all cases computed for smooth nosetips, a converged solution may

be obtained in about 300 to 1000 time steps depending on the mesh selected.

In general, the convergence rate slows down rapidly for & strongly clustered mesh
such as Mesh C; see Table 3 for the hemisphere-cylinder case.
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;i? TABLE 3. CONVERGENCE RATE FOR HEMISPHERE-CYLINDER
(“ Number of Time
Mesh Integrations Shock Speed Remark
A 300 .51 x 1074 CN = 75 and final
€g = 0.02 and
€1 = 3 eg for all cases.
B 600 .68 x 104 Mesh C starts with
€g = 0.1 for 400 steps.
: c 1000 .16 x 1072
‘" For indented nosetips, the convergence of shock speed becomes very slow when
’ it reaches the order of 0.0l with long oscillation cycle in both inviscid and
5 viscous calculations. Under such conditions, the flow variables near the body
o are essentially unchanged for over a few hundred time steps and calculations are
} then considered completed. The residue may go up to 10”3 in some grid points.
f: 4.4 Time steps
The time step AT used for each time integration is determined from the input
Courant number CN according to
At = CN
max (4.5)
S. where Opax is given by Eq. (3.3) and is the maximum of the eigenvalues of the

matrices A and B over all the interior points. For inviscid flow calculations,
the allowable value of CN is 2 for both smooth and indented nosetip calculation.
For viscous flow calculation, the allowable Courant number is problem dependent
) and also related to the dissipation coefficients used. For smooth nosetip laminar
- flow calculations €g = 0.02 and €1 = 3€g are used and a CN of 75 has been achieved
: (can also run for CN = 150 1f let €g = 0.1). In some situations, a larger value
of eg is required at the beginning of the convergence process and may be reduced

L afterward as the flowfield gradually approaching the final solution. For

> indented nosetip laminar flow calculation, CN has been reduced to 50 or 25 in some
- part of the calculation. The CPU time required for the integration is about

- 0.000851 per time step per mesh point using CDC-7600 computer.

4.5 Dissipation Coefficients

Experiments about the effect of adding dissipation terms on the solution were
conducted for the cases of sphere and hemisphere-cylinder for both inviscid and
laminar flow calculations, For these smooth noses, no significant difference
between the solutions with €g = 0.02 and 0.001 (e = 3€g) can be found. However,
if let €g = €1 = O the solution diverges. Thus, for smooth nosetip €g = 0.02 is
used for all calculations. For indented nosetip calculations, it is necessary
to have a larger value of €g in the order of 0.2 to 0.4 in order to have a
solution. No assessment about the influence of the dissipation terms on the
solution can be made at present time. How good the solution is can only be judged
by comparison to experimental data for the indented nosetips. More discussion
about the effect of dissipation are provided at the presentation of results.

-0 .00
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CHAPTER 5
INVISCID FLOW CALCULATIONS
5.1 Code Verification

A copy of the research computer code described in Ref. 1 was obtained from
NASA Ames Research Center, referred to as K-C-L code. The inviscid portion
(mainly contributed by P. Kutler) of the code is first verified for the case of a
sphere at M, = 5.96. Grid points of 6 (normal direction) x 10 (streamwise
direction), 12 x 19 and 12 x 32 have been used and results obtained for surface
pressure agree well. The total number of time steps used in each calculation
is 600 and the final shock speed (normalized by free stream sound speed) reached
is i the order of 102 to 10~8 which is considered to be sufficiently small for
the results to be judged as steady state. The maximum total enthalpy error in the
flowfield varies from 0.7% for the 6 x 10 grid to 0.1% for the 12 x 32 grid; this
relation is almost linearly proportional to the grid points used. Therefore, the
code seems to behave consistently for sphere. Next, the effects of explicit
dissipation terms used in the numerical scheme is examined. The value of €E is
varied from 0.4 to 0.005 and the resulting surface pressure agree to the first
two digits. When €E = 0 or > 0.6, the calculation diverges. Thus, the effect
of explicit dissipation on the calculated results for flow over sphere is small.
As will be discussed later, they are not so small for the indented nosetip. 1In
the above calculations, the maximum Courant number is 2.5. The results obtained
with 12 x 32 grid are compared to the work of Inouye and Lomaxl7 and the measnred
data of Baerl8 for the surface pressure as shown in Fig. 4a and to the measured
data of Sedney and Kahll9 for the density distribution as shown in Fig. 4b. The
agreements are seen to be satisfactory except for p/po = 5.2 in Fig. 4b. It
should be pointed out that the calculated result for p/pew = 5.2 agrees well with
the numerical results of Shubin et al®* who solve the steady Euler equations in
conservation law form with an entirely different numerical method.

17Inonye, M., and Lomax, H., "Comparison of Experimental and Numerical Results for

the Flow of a Perfect Gas About Blunt-Nosed Bodies," NASA TN D-1426, Sep 1962.

18Baer, A. L., "Pressure Distribution on a Hemphisphere Cylinder at Super=zonic and

Hypersonic Mach Numbers,'" AEDC TN 61-96, Arnold Engineering Development Center,
1961.

19Sedney, R., and Kahl, G. D., "Interferometric Study of the Blunt Body Problem,"

Ballistic Research Laboratory Report No. 1100, 1960.

*
Shubin, et al., private communication.
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. OERSITY DISTRBUTION

FIGURE 4. COMPARISON OF SURFACE PRESSURE AND DENSITY FIELD BETWEEN CALCULATION
AND EXPERIMENT

5.2 Special Calculation Procedure for Indented Nosetips

Difficulties arise when apply the code to compute the flowfield around the
indented nosetips given in Fig. 3. In order to represent the nosetip shape
reasonably well, a sufficient number of grid points must be located in the areas
where the body geometry changes rapidly. The code fails to carry out the
computation with both the starting methods provided. These two starting methods
are either to deform from a sphere or to specify the locations for the initial body
and shock. Only with a coarse grid, for example 12 x 19, can a solution be
obtained with the body not well represented, particularly near the nose tip. The
solution obtained then suffers an error of the total enthalpy in the flowfield
as high as 20 percent for a severely indented nosetip. Such solution is obviously
unsatisfactory.

Experience indicate that the problem always occur at the shock boundary and
results in a shock speed which continuously increases as the time progresses and
finally leads to the breakdown of the computation. One of the reasons that the
code behaves in this manner is perhaps that the shock boundary points are
treated explicitly and in a quasi-steady manner (it is not time accurate); thus the
starting flowfield must be sufficiently close to the final flowfield in order for
the computation to carry through smoothly. A fundamental improvement of the
algorithm is to incorporate an unsteady shock boundary condition and to make the
entire calculation time accurate with implicit treatment of shock and body
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boundary conditions. This requires considerable modification of the code (in
fact, a new code) and is not persuaded in this report. The alternative approach
would be to proceed slowly by gradually approximating the body geometry and this
has been successfully accomplished as described in the following paragraphs.

The optimal procedure for computing the flow about an indented nosetip is to
obtain a solution with a coarse mesh. Additional grid points are then added in
areas of rapid geometry variation and a new solution is obtained using the previous
one as a starting guess,

The calculation made for Model 2 at Mo = 6 18 used as an example to demonstrate
the procedure. To begin with, a coarse mesh (typically 12 x 19) for sphere with
equal angular increment rays (i.e. £ = constant lines, the first two rays have to
straddle the axis) is used and a calculation is performed with the body being
guadually deforming in time along each ray to the desired nosetip shape. The
surface pressure obtained is plotted versus the arch length as shown in Fig. 5 by
the broken line. The intersection point of the ray and the body surface is
numbered along the body as shown in the sketch in Fig. 5. This solution is poor
because the expansion corner is apparently missed and the maximum error in total
enthalpy is 11.877%. An obvious cause is an insufficient number of grid points in
the stagnation region and around the expansion corner. New rays are added which
contain the same number of uniformly distributed grid points between the body and
and the shock. All of the original grid points are kept where they are. The flow
variables at the new grid point are interpolated from the flowfield solution just
obtained. Thus a new initial condition is obtained to continue the calculation.

LOCATION OF G0 POMITS
2 3 4 5§ 67 0 N2 uu NN TN
LI T T — 1T 1 1 11 11 1 1t 71

" e Ay
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==z 4 N

—a R m )
Lot 134 w
- 2N 1
m
t
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FIGURE 5. PROGRESS OF SURFACE PRESSURE AS A FUNCTION OF ADDING GRID POINTS

As shown in Fig., 5, significant change in surface pressure distribution is
found after adding three more rays (denoted by #20, 21 and 22). The error in total
enthalpy also reduces to 5.09%. The same procedure is repeated by adding ray #23
(the end point of the circular arc of the expansion corner) and #24. Now, the
surface pressure looks like flow over a corner. In order to represent the corner
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x better, the #25 ray is added in the middle of the circular arc. This addition is
s seen to catch the minimum surface pressure of the expansion corner. At this
]I point, it is felt that the body geometry is well represented. A further attempt

to add rays between #24 and #7 fails to obtain a solution. This part of the
calculation is most difficult and time consumming. Each addition of grid points
requires about 600-1200 time steps to guarantee that the solution will converge.

At first, it seems that the solution obtained with 12 x 35 mesh is sufficiently
accurate as shown in Fig. 5. Surprisingly enough, when three more rays (#26, 27
and 28) are added at the expansion shoulder, the surface pressure there changes.
Further addition of rays in the downstream of #28 does not have a large effect on
surface pressure. Yet the addition of rays in front of #26, i.e. #29-33, are seen
to catch the details of a process of recompression and expansion and recompression
again. A further increasing the number of rays between #29 and #28 will change
the surface pressure locally, but the general trend of the curve remain the same.
The addition of rays between the compression turn and the expandion shoulder will
not present any difficulty in obtaining a converged solution.

Next, the effects of explicit dissipation used in the code is examined. This
is done by reducing the value of €E. As shown in Fig. 5, the minimum value of
€E required to obtain a converged solution is 0.2 (or €E/At ~ 25) and the difference
in surface pressure between €E = 0.2 and 0.3 is small. Quantitative comparison
of results with and without the explicit dissipation for the indented nosetips
investigated in this paper is not possible because of the lack of a solution with
€E = 0. However, Wardlaw® has calculated a midly indented nosetip at Mo = 5
using MacCormicks's explicit method without explicit dissipation. The K-C-L code
has been run on the same configuration with €E = 0.2 and 0.005 (SE/At v 1). A
comparison of calculated surface pressure indicate that the ®E = 0.005 run agrees
better with Wardlaw's surface pressure calculation. There 1is:a maximum of 8%
discrepancy between the €E = 0.2 and 0.005 solution in the location with large
flow gradient.

The procedure used to carry out indented nosetip calculation can be summarized
as follows: (1) Use a coarse mesh for a sphere to start the calculation and
deform the sph. re along each ray to the desired nosetip shape. (2) Add new rays
(a few rays at a time) to the critical areas featuring rapid variation in
geometry and obtain a new converged solution. (3) Reduce the value of the
. explicit dissipation coefficient to the minimum value producing a converged
bo solution. This entire calculation sequence requires a net C P U time of about
= 15~25 minutes on a CDC 7600 computer.

;5 5.3 Flowfield for Indented Nosetips

. Following the calculation steps described in the previous section, the
ﬁ' inviscid solutions for the series of nosetips given in Fig. 3 were obtained and
e results are present in the following paragraphs.

'? 5.3.1 Comparison of Surface Pressure and Shock Location

- The inviscid solution, flowfield pictures and the measured data for Model 1 to
7 4 are presented in Figs. 6 to 9 respectively. The degree of indentation
Fr increases with the model number. Model 1 is the least indented nosetip. As seen

*
Wardlaw, private communication.
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from the flowfield picture (not shown), the flow remains attached over the
expansion corner (0.679 < S/L < 0.725) and separation occurs near the compression
turn (1.36 < S/L < 2.5). Good agreement of surface pressure (Fig. 6b) between
numerical solution and measured data up to S/L ~ 1.3 is obtained. After the flow
separation, a sudden increase in the measured surface pressure can be easily
understood by the concept of displacement thickness which suddenly thicken the

body at the point of separation. Since the separation bubble is small, the
difference between the calculated and measured surface pressure is also small.

The compression turn is covered by the separation bubble, hence the slight expansion
and recompression before the expansion shoulder as predicted by the inviscid
solution is not given by the measured data. It is difficult to identify from the
flowfield picture where the flow reattaches, but it seems likely that the flow
reattaches before the expansion shoulder (4.3 < S/L < 5,0) because of the good
agreement obtained between calculated and measured surface pressure after S/L = 4.0.
The comparison of experimental and computed shock locations is in good agreement

as shown in Fig. 6a. The inviscid solution gives a thinner shock layer as expected.
Also shown in Fig. 6a are the subsonic region and the sonic lines,

The results for Model 2 are given in Fig. 7. Experimental data indicate that
the location of separation and the surface pressure are sensitive to the Reynolds
number, which accounts for the wide spread in experimental measurements. The
flow separates from the downstream of the expansion corner (0.566 < S/L < 0.628).
The compression turn (1.2 < S/L < 2.5) is submerged in the separation bubble. The
flow probably reattaches at S/L ~ 4.0 and the expansion shoulder is located at
4.4 < S/L < 5.2, Because of a larger separation bubble in this case, the difference
between calculated and measured shock location (Fig. 7a) and surface pressure
(Fig. 7b) in the separation region is increased also. The subsonic region
associated with the compression turn also increases in this case.

- ::: } BOW SHOCK
A SUBSONIC REGION
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SEPARATION
] J 0 | 1 | | A 3
-1 0 1 2 3 4 0 1 2 3 4 5 Y
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FIGURE 6. COMPARISON OF INVISCID SOLUTION WITH EXPERIMENTS FOR MODEL 1 AT M, = 6.0
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The results for Model 3 are given in Fig. 8.
that the flow separation occurs either before or on the
(0.465 < S/L < 0.53) to form a large separation bubble.
(1.1 < S/L. < 2.16) is fully submerged in the separation
reattaches near S/L = 4.0 before the expansion shoulder
measured surface pressure is seen to be nearly constant
of the separation bubble (i.e. 0.53 < S/L < 2.0).
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The most severely indented nosetip of this group is Model 4. As shown by the
holograph of Fig. 9a, the flow is separated immediately at the beginning of the
expansion corner (0.266 < S/L < 0.75) and the separation region extends all the
way to the expansion shoulder (3.42 < S/L <°'3.95). The compression turn is
located at 1.35 < S/L < 2.52, and is fully submerged. Therefore, good agreement
between inviscid solution and measured data for surface pressure (Fig. 9¢) can
only be found in the portion of stagnation region and for S/L % 3.5. The
comparison of shock location (Fig. 9b) is also poor. A further analysis of this
case using the concept of effective body will be described later.
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FIGURE 9. COMPARISON OF INVISCID SOLUTION WITH EXPERIMENTS FOR MODEL &4 AT
My = 5.0
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5.3.2 Contour of Pressure and Density and Velocity Vector

Plots of the inviscid solution for the pressure, velocity vector and density
distribution in the shock layer for Model 1-4 are shown in Fig. 10. The range
and number of constant pressure and density contour are given in Table .4. From
the pressure and density contour plots, it is seen that there are no strong embedded
shock or slip surfaces in the shock layer for all the models. On the velocity
plots, it is interesting to see that in the compression turn area the velocity
magnitude distribution toward the body surface first decreases and then increases
to form a retarded velocity regime. As the degree of indentation increases, this
retarded velocity region also increases. For Model 4, part of the flow in the core
of the retarded velocity region reverse its direction to form two vortices. One
would generally not expect inviscid flow solution to behave like this, but such
solution should not be excluded either since all the boundary conditions are
satisfied. Whether the explicit dissipation (like effective viscosity) is solely
responsible for the resulting velocity field is not clear. Nevertheless, the
appearance of the retarded velocity region does suggest that a flow separation is
likely to occur.

TABLE 4, VALUES FOR PRESSURE AND DENSITY CONTOUR

| No. of p/pe D/D°°
Model No. |Contours | From To From To
1 10 2.51 48.06 .71 7.33
2 10 1.61 46.72 .51 7.46
3 10 1.74 32.61 .67 6.74
4 20 1.17 32.46 .62 6.34
41
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5.3.3 Effective Body Analysis

The concept of an effective body to replace the separated region or the
displacement thickness of boundary layer is examined for Model 4. The effective
body is defined as a new body for which the calculated inviscid surface pressure
agrees with the measured data for the original body geometry. Because the
separation bubble is so large for Model 4 that the new body will have the same
order of coordinate perturbation in both x and y directions, therefore a further
assumption that the pressure is constant along the normal direction of the
original body (a boundary layer like assumption) within the viscous layer is made.
The new body is then obtained by trial and error until the surface pressure matches
with the experimental data as shown in Fig. 1lla. In Fig. 11b, a comparison 1is
made between the effective body shape and the edge of separated region obtained
from the flowfield picture (Fig. 1la). Also included in the figure is the
measured shock location and the computed ones using both the actual and
effective body shapes. Good agreement is obtained between the effective body
calculation and measurements. The implication of the effective body analysis 1is
that the separated region may be considered as a solid portion of the body and
inviscid solution for the effective body give a better flowfield than does the
actual body.
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FIGURE 11.

COMPARISON OF EFFECTIVE BODY SOLUTION WITH EXPERIMENT
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5.3.4 Mach Number Effects

In actual flight, the freestream Mach number is higher than what have been
calculated. To see the Mach number effects on the surface pressure distribution,
the My = 14 case is compared to that of My, = 5 for Model 4 as shown in Fig. 12
and no significant change is shown. The procedure used to obtain M, = 14 results
is by continuously increasing the freestream Mach number (the sequence is
My = 6,8,10,12,14) starting from the M, = 5 solution obtained previously without
changing the number of grid points.

FIGURE 12, CALCULATED SURFACE PRESSURE COEFFICIENT AT DIFFERENT MACH NUMBER
5.4 Coupling with Afterbody Code

A coupling of the inviscid nosetip calculation with an existing NSWC
afterbody codell has been accomplished. An initial plane flowfield data is stored
in tape with the appropriate format to be accepted by the afterbody code. Two
examples of this type calculation are given in Fig. 13 and 14. 1In Fig. 13, the
surface pressure distribution for a blunted-nose-cone (LAM) at M, = 9.8 is
compared to the experimental data. The initial plane is located at x/RN = 1.3
and calculation covers a body length of 30. The agreement with the experimental
data is satisfactory. 1In the same figure, a sphere-cone result is also plotted,
this shows the influence of nose shape on the afterbody pressure distribution.
In Fig. 14, the afterbody pressure distributions for model 4 at M, = 5 are
plotted for two different initial plane flowfields obtained previously: i.e. the
real body and the effective body. The pressure -and the axial velocity at the
initial plane x = 4.32 in. are also shown in Fig. 14, As shown in Fig. 14, the
influence of initial plane flowfield on the afterbody pressure distribution is
limited to about 4 in. downstream. The agreement with experimental data is not as
good as the previous example. The obvious reason is that the nosetip flowfield
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ri 1s not well calculated because of flow separation.
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CHAPTER 6
PROBLEMS IN VISCOUS FLOW CALCULATION USING KCL CODE

6.1 Sphere-cone

To verify the code for viscous flow calculation based on the thin-layer
approximation of the Navier-Stokes equations (or thin layer theory), laminar flow
over a sphere-cone at M, = 5.92, Rey = 105 and Tw/Te = 4.4 was computed. The
grid used was 32(J) x 28(K) with B = 1.005 (Eq. 4.2). The steady state solution
was obtained in 400 time steps with a Courant number of 75 (the non-dimensional
shock speed is in the order of 10-3). As shown in Fig. 15 the calculated results
for heat transfer in term of Stanton number over the surface is compared to the
measured data reported in Ref. 7. Also plotted in Fig. 15 is the boundary layer
calculation using Cebeci-Smith's boundary layer code?0 as given in Ref. 7.

It is seen that the K-C-L code gives higher ST value up to 30% than predicted
by the boundary layer theory. It should be pointed out that for the hemisphere-
cone case, the flow is fully attached and the surface pressure agrees well between
the inviscid solution (obtained from an existing NSWC code22 and was used in the
boundary layer calculation) and the laminar solution given by the K-C-L code.
Therefore, one would expect good agreement in heat transfer results. As described
in Section 7, after a major modification of the K~-C-L code by rewriting all the
viscous subroutines according to the analysis presented in Sections 2 and 3, the
new results indeed agree well with the boundary layer calculation.

An algebraic turbulence model developed by Baldwin and Lomax9 was incorporated
in the original code. To test out the turbulent solution, the final laminar
solution with €g = 0.1 was used as the initial condition. It was found that the
turbulent calculation would not converge if the implicit discipation terms are
set to zero, i.e., €I = 0 (Note that although Ref. 1 mentioned about the imposing
of implicit dissipation terms, but these terms were not appeared in the code
received). Only after the implicit dissipation terms were added into the code
with €I = 3€E, the shock speed converges well. For hemisphere-cone, a turbulent
solution was obtained in 200 time steps with the non-dimensional shock speed in
the order of 10~3. As shown in Fig. 15, the Stanton number increases significantly
for turbulent flow as compared to the laminar solution. No measured data is
available for comparison. It should be pointed out that the values of surface
pressure obtained from the laminar and turbulent solution agree to two digits.

A minor modification in the distribution of €E values has been added into the
code. Instead of a uniform distribution of €E over all the grid points, it is
linearly reduced from €E at the shock (k = K) to 0.leg at the body (k = 1). This
is done for viscous flow calculation only and will help to show the real viscous
effects because: (i) the true viscous terms are important in the area near to the
wall and (ii) the flow is essentially inviscid at the shock where more dissipation
is needed to smooth out the oscillations of the flow variables there. When EE is
linearly reduced, it is denoted by eé to distinguish from the uniform one. For
hemisphere-cone, the effects of €f are seen to be insignificant on the heat transfer

results as shown in Fig. 15. 47
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6.2 1Indented Nosetips

The calculation procedure used for inviscid flow over indented nosetips as
described in section 5.0 was also applied to calculate viscous flow over indented
nosetips. Model 1 and 4 were chosen for this investigation.,

Laminar flow over Model 4 was first calculated. The calculation started with
a grid of 24 x 32 (CN = 150, €E = 0.4, €I = 0) for 400 time steps to obtain a
laminar solution over a sphere at My, = 5.0, Re = 8 x 108/FT and ™W/To = 5.4. The
sphere was then deformed to the shape of Model 4 in 1800 time steps. The grids
were then increased to: (A) 58 x 32 and (B) 56 x 48 in another 1600 time steps
each with the final values of CN = 50, £E = 0.1 for (A) and €E° = 0.3 for (B).
The calculated surface pressure and shock locations from these two solutions are
close as shown in Fig. 16. This provides a self verification of the results.
Since grid (B) contains more points in the n direction, its solution is used for
comparison with the measured data as shown in Fig. 17 and 18.

Unlike the hemisphere-cone, the turbulent calculations for Model 4 encountered
serious difficulties. Large amplitude oscillation of pressure in the flowfield
quickly interrupted the computation. The value of CN was gradually reduced and the
value of €I was increased (*E” = 0.3 was maintained). At CN = 2 and €I = 6, it
was possible to run for 200 time steps with the non-dimensional shock speed
converging to a value of 0,04. The shock speed then starts to increase slowly
but steadily. A further increase of €I up to 12 would not help to obtain a
converged solution. Thus, the solution before the shock speed started to increase
is shown in Fig. 17 and 18 for comparison.

Fig. 17 shows the comparison of shock location between calculations and
experiments. The inviscid shock layer is thinner around the indented region as
expected. The laminar and turbulent solutions for shock location are almost
coincide and fall in between the inviscid solution and the measured data. The
primary separation bubble indicated by the laminar solution is smaller than
observed experimentally. The laminar separation point of the primary separation
bubble is at the downstream end of the expansion corner, but the flow picture
(Fig. 9a) shows that the flow separates immediately at the beginning of the
expansion corner. 1In general, the effects of turbulence is to move the separation
point toward downstream and the separation bubble will be smaller. This fact
suggests that the discrepancy shown in Fig. 17 is not because of turbulence effects
but from some other sources which are not correctly simulated in the numerical
solution. Also the laminar solution indicates that there is a secondary separation
bubble within the primary separation bubble as sketched in Fig. 17. The secondary
separation bubble was not reported in Ref. 8.

In Fig. 18, the surface pressure distribution obtained from the inviscid,
laminar and turbulent solution are compared to the measured data. It is noted
that the viscous solutions compare better with the measured data than the inviscid
curve. The region around the expansion corner S/L ™~ 0.26 - 0.7 where the inviscid
and viscous solutions are seen to agree well (i.e., no flow separation) but are
lower than the measured data. The dip in the pressure curve in the region
S/L ~ 2.5 (where the secondary separation bubble starts) is not shown by the
measured data.
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The most troublesome result obtained from the K-C-L code for Model 4 is the
heat transfer rate. For S/L > 0.68 (after flow separation) the heat transfer rate
becomes negative which is not realistic.

For Model 1, there is a sharp expansion corner with a radius of 0.062 inch.
Three grid points were used to cover the corner as was done for the inviscid
calculation and a total grid points of 33 x 32 were used for the viscous
calculation. Only laminar solution can be obtained. As shown in Fig. 19 and 20,
while the inviscid solution agrees reasonably well with the measured data for both
the shock location and the surface pressure, the laminar solution is very poor.

The reason is that the flow separates immediately after the corner and form a

large primary separation bubble as shown in Fig. 19. Within the primary separation
bubble, there is also a secondary separation bubble around the location of
compression turn. As a result of the primary separation bubble, the laminar shock
layer becomes thicker near the separation bubble and thinner afterwards as compared
to the measured data. The surface pressure obtained from the laminar solution looks
entirely wrong as shown in Fig. 20.

It was not possible to obtain a turbulent solution for Model 1, not even one
like that of Model 4. The obvious reason is that the laminar solution is too far
off from the measured data, which is assumed to be close to the turbulent solution,
therefore the starting flowfield is too poor to carry through the calculation.

With all the troubles in simulating the viscous flowfield, particularly the
temperature field, an effort was made to repeat the results given in Fig. 5-8 of
Ref. 1 for a hemisphere-cylinder with adiabatic wall at My = 2.94 Rew = 2.2 x 107
and To = 2939K. It was found not possible to duplicate the temperature results
given in Fig. 7 of Ref. 1 with the K-C-L code, but the obtained surface pressure
and shock shape do repeat well. Therefore, a reanalysis was carried out for the
entire calculation procedure as shown in Sections 2 and 3 and also all the viscous
subroutines were rewritten. As given in the next section, a significant
improvement of the results of temperature field is obtained.
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CHAPTER 7
VISCOUS FLOW CALCULATIONS USING THE NEW CODE

A modification of the K-C~L code by rewritten all the viscous subroutines has
been accomplished and calculations were performed for laminar fluws over a
hemisphere-cylinder and a sphere-cone using the meshes A, B, C and D given in
Table 2 (section 4.2). Comparison of results is described in this section.
Because of the termination of support, calculations for indented nosetips and
incorporation of turbulent model have not been carried out.

7.1 Hemisphere - Cylinder

The results for hemisphere-cylinder with adiabatic wall at M, of 2.94,
Rew of 2.2 x 100 and To of 2939K are given in Figs. 21 to 23. Figure 21 shows
the temperature distribution T/T, over the body surface. It is seen that the
results obtained from Mesh B and C agree quite well but not that given by Mesh A
which provides not enough points in the viscous layer. As shown in Table 2, the
distribution of mesh point differs significantly between Mesh B and C and the
solutions agree well (temperature is a more sensitive variable than other
variables). Thus, it is necessary to provide sufficlent grid points to resolve
the viscous effects near the surface, such as that given by Mesh B or C. Also
plot in Fig. 21 is the solution of Viviand and GhazzilO who solved the full
Navier-Stokes equation and slight differences are found in the area near the
shoulder between his and the present solution. It was unable to produce the
results of Kulter et al as given in Fig. 7 of Ref. 10 from the copy of computer
code supplied by him. The result of T/Tw given by Kutler's code using Mesh B
is shown in dotted line which is obviously wrong. Kutler et al also indicated
that temperature is a mesh dependent variable, it seems not so as seen from the
present results of Mesh B and C given in Fig. 21.

The temperature profile at three stations obtained
in Fig. 22, the agreement with the solution of Viviand
different station (given in parenthesis) is good. The
pressure are plotted in Fig. 23, It is interesting to
quantities are not as sensitive as temperature and all

from Mesh B and C are shown
and Ghazzi at slightly
shock shape and surface
note that these two
solutions, including the

.

one obtained using the K-C-L code, agree well.
7.2 Sphere-Cone

The results for sphere-cone with cone half angle of 9.75 deg and with
isothermal wall of Tw/Tw = 4.4 at Mo = 5.92 and Ree = 106 are shown in Fig. 24-26.
In hemisphere-cylinder calculation, it is noted that Mesh B gives as accurate
results as Mesh C but with much less computing time, thus the same value of
B = 1.005 is chosen for sphere-cone calculation. In order to compare heat transfer
with boundary layer calculation, it is important that the surface pressure used
in the boundary layer calculation must be consistent with that obtained from the
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present solution. In Fig. 24 a comparison is made for the surface pressure
between the present solution and the inviscid surface pressure solution (using

a blunt body code developed at NSWC)21 used in the boundary layer calculation.
The agreement is excellent except at the shoulder where slight difference is
shown. The Stanton number distribution is given in Fig. 25. It is seen that the
agreement between present solution and the boundary layer calculation is
surprisingly good up to the shoulder, from there on slight difference is shown.
The solution obtained with K-C-L code gives overall higher values of ST. Because
of wide spread in the experimental data, all calculations seem to fall within the
experimental error band.

A comparison of temperature profile at several stations between present
calculation and that of boundary layer calculation (Station given in parenthesis)
is given in Fig. 26. The agreement is good. At station S/Rn = 1.4, i.e.
the shoulder, again the difference is larger. The good agreement of present
calculation with boundary layer calculation for the temperature field is a good
check of the code since the surface pressure distributions in both cases agree
well.

2lcourant, R., and Hilbert, D., "Methods of Mathematical Physics," Vol. 2,
Interscience, New York, 1062, pp. 558-605.
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CHAPTER 8
SUMMARIES AND RECOMMENDATIONS

Extensive applications of the K-C-L code, which solves the Euler or
Navier-Stokes equations with thin-layer approximation, have been performed
for inviscid and viscous flows over smooth (hemisphere-cylinder and
sphere-cone) and indented (given in Section 4.1 or Fig. 3) nosetips at
hypersonic speed. Comparisons of calculated results and measured data are
made for surface pressure, shock location and heat transfer rate.

The inviscid portion of the K-C-L code works well for smooth nosetips. For
indented nosetip calculations, a special calculation procedure has been
developed in order to run the code and reasonable solutions for surface
pressure are obtained as compared to the measured data when the separation
bubble is small.

The calculated inviscid flowfields for the series of indented nosetips under
investigation indicate that there is no strong embedded shock or slip
surface within the shock layer for the cases investigated. The most serious
aerodynamic problem for this series of nosetips is flow separation, which
requires a solution to the Navier-Stokes equatiomns.

Because of the poor results of the temperature field given by the K-C-L
code, a reanalysis of the complete calculation procedure has been carried
out as given in Sections 2 and 3 and all the viscous subroutines have been
rewritten.

The modified code gives good results for the temperature field as demonstrated
for the cases of laminar flow over hemisphere-cylinder and sphere-cone. It

is believed that the modified code can provide reliable prediction of laminar
flowfield for nosetips without flow separation.

In order to predict indented nosetip with large separation bubble, it is
necessary to extend the present code to include: (i) a solution to the
full Navier-Stokes equations with considerable more grids available to cover
the separated region and (ii) a good trubulence model (to be searched and
tested) since the flow is likely to be turbulent after separation.
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The Jacobian matrices used in Eq. 2.7 are listed in the following:

AorB*=

where cj = (Y-l)(u2+v2)
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JACOBIAN MATRICES FOR A, B, K, L, M, N, P, Q

APPENDIX A

ke, - : k,-ky (Y-2)u + E-kl(v-l)v : k, (y-1)

u(k, uk,v) kyutk, v +,u :
) : . . (A- 1)

k,e, : k;v-k, (y-1)u Pk =(-2)kv k, (y-1)
v(k1u+k2V) E S +k1u+k2v S
Do e :

(k1u+k2V) : ( p Cl)kl- E (% -cl)kz' E k0+
" Ye, : .
(2c1 p) E (Y—l)(klu+k2v)u:(Y-l)(klu+k2v)v: (klu+k2v)

L . ) .

Q|

and ko, k; and ky can be found in Eq. (4.3).

I o i o 1 0]
-uv ; v § u E 0
~v2 0 2v © 0 “.2)
vie;-(etp) /0] ¢ —uv(y-1) 5 %(e+p)-(y—1)v25 WJ
] : : :
A-1
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I 0 Poo 0 Lo ’}
. v( )x év 0 -( )y S 0
LorM=_6 : .
Jo vO, 10 () 10 (A.3) ;
sz[u( v O P -fuCOgv)y) 0J

where () =& for L and () = n for M.

-

0 : 0 0 0
—(Yqu-C )3V (), () 0
OO POy (% o
Peor @ w22 - : : (A.4)
=()gE 50 1 =Clgur()gul =()swH( dav 1 ()5
—()u2-2()quv: 4 )gv +( Yau
- 2
i (v |
where ( ) = b for Pand () = ¢ for Q.
0 ] 0 : 0
. 0 0 0 . 0
N]" m . (A.5)
3c6v 0 -3c6 0
2¢,.v2 éd 3 0
6V 3 zvn - ‘3‘d20n—2 C6V i
L
A-2
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(A.6)

where d2 = un, for Nl and d2 = uEx for Nz

encsensveesssrs e
00300000000

1 ~-2dyv
wl or wz = Jyp

Qs
nN
o

(A.7)

-d3(€" 2

uv

-dy 3

e

where for Wyt d1 = Un., d2 = un., d

u24v?2

—dl (\12+ _g' Vz)

4
-(ey-gd1v ¢ <

(=]
®eedoseosresssssooe

. 3

=cy and for Wyt d1 ug _, d2 = uk_, d3 = b6.
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APPENDIX B

DERIVATION OF EQ. (3.9)

To obtain Eq. (3.9) through characteristic analysis is briefly described in
this appendix. The background of characteristic theory and characteristic
compatibility conditions may be found in Ref.B-1 and their applications in fluid
dynamic may be found in Ref. B-2.

Equation (1.1) for inviscid flow is

= FHH.
U *Ex T Fy ¥ — 0 (B.1)

It is preferred to change the dependent variable from {J to Q,

P
a=| " (B.2)
v
P
The resulting equation is
Qt + Bon + Con + D0 =0 (B.3)
where
u 0 0
0 0 1/
B, = P
0 0 u 0
;‘. 0O yp 0 wu
F! v 0 p 0
0 v 0 0
_ C, = 0 0 v 1/p
:; 0 0 Yyp v
q
<
3
e p
2 v}l o
- Do y
4
- YP
2
»:_ B-1
-
H
-
WO R S A S AU T
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The characteristic matrix for Eq. (3.3) is

A* (A1s Ay, A3) = 4TI + XyB, + A3C,

0 o 0 Aa/p
- | (B.4)
0 0 Oo 3/0
0 AoYP A3Yp %
where 0, = Ay + uAZ + vA3 (B.4a)
With the transformation of Eq. (1.4), Eq. (B.3) becomes
Or * B¢ *+ C1Q, = D, (B.5)
where Bl = EtI + ExBo + Ey Co
€ = ntI + ano + ny Co

The characteristic matrix for Eq. (B.5) is

Al (ys Xy, 39)

NI+ AR (B, B B+ ATMELN,LN0)

*_ -— - -
= Ao()\1 +-£t12 + ntx3,gxx2 + nXAB,EyA2+nyk3)
* Oy, A, ML) (B.6)
= A, A1 Ags Ay .
Hence
Al = Al + gtkz + ntx3
A, = £ A, + N_A (B.7)

b
o

8
B
X
-
A
A
s
b

PRIV SR WP ST Wb N 1 A B A A B o
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The characteristic condition is

* g2 2 _ 202 2y =
det. Ao o, (o, a“(A,% + A3 )1 =0 (B.8)
o, =0 (B.8a)
- 2 2
g, =+ a'k, + g (B.8b)
The characteristic curves ¢(t, £, n) corresponding to the four distinct
characteristic conditions of Eq. (B.8) have slopes:
dg -
ar 12 = Et + uEx + vEy (B.9a)
bl
dn
dt 1,2 = nt + un_ + vny (B.9b)
for o, = 0 and
e =& +uf + vi -32-[(52"'52)7\ + (E.n_+E n )A,l (B.10a)
dt 3 4 t X y 9, X y 2 XxXx °yy' "3 :
dn - _ac 5 2 243
(dT>3 W e ¥ uny vng - o= TOE, + ity + (0 +ng %Y (B.10b)
?
a
for o = + a/)\z2 + 132 . On the boundary n = 0, the physical boundary condition
requires v = N +un, + vy = 0, the slopes of (dn/d'r)1 o are zero and that

dn 3 2 243
—— - ———————————— + + n + n R nce . t e
(@T)3,a = + 22 2 +) 2 [nxgx nyEy)AZ ( X y )A3] He h

admissible characteristic conditions are 1, 2 and 3 (see sketch)

1

Sketch of Bicharacteristic
Directions ‘/’

‘7:L¢) ::'g
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To obtain the compatability conditions corresponding to the three admissible
characteristic conditions 1, 2 and 3, one finds the left null vector Il’ 2 and 13
by requiring

LA =0 (B.11)
Then,
%, = (0, Agny, - A3n,,0) (B.12a)
Iz = (p, 0, 0, p) (B.12b)
-53 - (©, - Ny YP LoD YP , 1 (B.12¢)

where the case of Az = 0 and A3 # 0 is considered. The compatability condition is
then obtained by

> A* > A > A* >
2 1 (1,0,0) Qt + 2 1 (0,1,0) Qx + 2 1(0,0,1) Qy + 2 - Do =0 (B.13)

It is noted that the compatibility conditions for 11 and %, are the equations for
a fluid particle or streamlines,

For %;:
n. (u_+ uu_ + vu_ + g!-) Fn(v. +uv +vv + Ei.= 0 (B.14)
y 't x y p Xt x y P )

which is automatically satisfied when the momentum equations are satisfied, and

-1 =
Py + (pu)x + (pv)y ;zipt + uwp._ + vpy) =0 (B.15)

L
ity
Pl

which is the principle of constancy of particle entropy. Thus Eqs. (B.14) and
(B.15) describe a particle path. The last compatibility condition is

ey

=3

& = m B +

3 Pt (et e Ty

5 x Ty

;u /2 2 _ nal _ a2y

:_.‘ + a/n -+ ny" Py - Pa (Exug + t:yvE +nu n + nyvn) pa” 3

-

A . a . .

= upy + —mm=—===== [n_(puu, + £ p.) + n_(puv. + £ p.)] (B.16)

E 2 /nx2+ny2 x"E Cx g y' & YVE

b
L] Therefore, the pressure on body surface can be integrated. Once the pressure is
s obtained the rest of the flow variables may be determined by the isentropic

relations as described in section 3,

¥

Y r f ¢ 2 ’
R Y L

B~4
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APPENDIX C
CALCULATION OF & FOR INDENTED NOSETIP SHAPES

For indented nosetip shapes given in Fig. 3, expressions for the body point
(xb(e), yb(e)) and distance of deformation 6(0) are listed in the following.

Given: control points (XPn, YPn), n =1 to 7

T A el

Rn: n

1 to 4

Bn: n l1to3

The centers of circular arc for expansion corner, compression turn and
expansion shoulder are:

%01
on = ﬂz + Rz *cos Bl
on = YPZ - RZ *sin Bl
X3
Yo3 = YP3 + Ry sin B,
Xoa = HS + R[' cos Bz

Y04 = YPS - R4 sin 82

Ry (for flat nose Ry + ®)

n

s
W

|
wW

*cos By

Let the center of the sphere-cone be located at (Xoo, 0). The

value of X5, (radius for the sphere) must be greater than XPg. Then the 6n for
each control point are given by:

6, = tan'l(YPll(Xol - XPy))
E 6, = tan_l(YPz/(X01 - XPy))
y -1
: 63 = tan " (YP3/(Xg; - XP4))
E
: 0, = tan-l(YP4/(x01 - XP,))
85 = tan-l(YPsl(X01 - XPs))
0 = tan_l(YP6/(x01 - XP¢))

c-1

-_-A1A>|._\>“ ‘A . ‘~A.‘n..‘ = . . ' > 3 . A a e » x A L NS Y Sy 4 L S N
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To find the Xb value for a given 6, the expressions are:

starting
— T — " Sphere- Cone
\ (94=@’)

(XP1 ,YP7)

B-/B2-C

0<86c< 61:

o
n

b
A= xoo tan 9
B = XO1 cos? 6 + Xoo sin20
¢ = (Xg; + A% - Ry2) cos20
= 2_
61 <8< 92 Xb B- c

A = X,, tan 6 - Y52
B = (on + A tan 9) cosZB

C= (XOZ2 + A2 - R22) cos?0

|
- :\be N Om
(Xol,Yos“--—“‘BL—ff_K,S\L (Xo1,0)
—————g ’*.
o (x“ro)

]
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62 <9 5'93: Xb = (XP2 4+ A tan Bl)/(l + tan 6 tan 61)
A= Xoo tan 6 - YP2

65 <8<0,: X =B+/A%-c
A= Xoo tan 9 - Y03

B = (X03 + A tan 6) c0526
C = (Xp52 + 4% - R3?) cos?e
94 <@ < 65 XB = (XP4 + A tan 82)/(1 + tan 6 tan 82)
A= xoo tan 6 - YP4
. = B - /B2-
B <0 <0 X =B- vBC

A = X,, tan e’Y04
B = (X04 + A tan 0) cosze

C = (X042 + a2 - R42) cos20

f

66 <0 < By Xp = (XP6 + A/tan 33)/(1 + tan 8/tan B3)

A= XOO tan 6 - YP6

The corresponding Yb and § are given by:

Y, = (X

b 00 x) tan 6

§ = X0 [1 - (l-ﬁi Y/cos 8]
00
Therefore, a sphere-cone with nose radius equals to X,, and cone half angle

6C = B3 1s used as the initialized shape and let it deformed to the desired
indented nosetip shape.
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APPENDIX D

PROGRAM DESCRIPTION AND OPERATING MANUAL

This computer program contains one main program called NOSETIP and twenty four
subroutines. The main program NOSETIP serves as a flow chart as given in Fig. Dl
which also describe the structure of the computer program. A brief description
of the function of each subroutine is given in Table D2. A listing of important
Fortran symbols 1is given in Table D3 and the complete listing of the program
follows.

The operating manual is best described by the input data cards for different
cases that the computer program can handle. This is given in Table D4. The
corresponding examples, seven all together, and the output data are separately
described immediately after Table D4.

D-1
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| INITIA I Three different intializations:

(1) Fresh start; (2) Restart; and
(3) Adding mesh points. Called
subroutines: CTXY, ETATB, GRID,
JACOB, SHAPE, INTERP. Print out

Initialization input data and free stream
of conditions.
Flowfield

OUTPUT (1)

EIGEN

Prints out starting flowfield.

Determines starting step size

Computes starting right hand side
of Eq. (2.6).

A
l RESTIDU [ Print out starting residue

information.
4
SHOCK Advances shock points explicitly.
BNDRY Advances body points explicitly.

Called subroutine TRIB.

Integration
of INTEGR I Integrates equations. Called

Equations subroutines: RHS, RESIDU, DISSIP,
EFCON, ABMATX, LBLTRA, LBLTRB,
LUDEC, BTRI, VSMATB, VSRHSB

y

JACOB CHANGES MESH AND COMPUTES new
metric terms.

EIGEN Computes new step size every 25

steps.

< y

. End

? No | of Run

~

- Yes

"i ( lOUTPUT (L)I Prints out solutions or stores data:

-~ (1) Flowfield information

- (2) E and F conservative variables
(3) store solution for restart on

X tape 2

- Ig?g¥:;ti£n {(4) store solution for afterbody

i] calculation on tape 3.

- (5) Residue information

- (6) Heat transfer information

| \

r‘- FIGURE Dl. FLOW CHART

{;
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Table D2. Brief Description of Subroutines

Subroutine
Name

ABMATX(J,K,I):

BNDRY:

BTRI(IL,IU):

CTXY (XAA, YAA,
DED, BF, CT):

DISSIP:

EFCON(J,K,I):

EIGEN:

ETATB(ET, CF,KMAX) :

GRID:

INITIA:

INTEGR:

INTERP:

JACOB:

LBLTRA(K) :

LBLTRB(J) :

LUDEC(A):

Function

Computes coefficients for matrix A(I=1) and B(I=2) as
given by Eq. (A.1l) at nodal point (J,K)

Advances explicitly the body boundary condition in time
see body points in section 3.0.

Solves a block tridiagonal system of equations. IL and
IU denote the starting and finishing indices.

Obtains (x,y) § and bg values corresponding to a
given 6 (=CT in radian) value for the nosetip shape
described in Appendix C.

Computes the explicit dissipation terms.

Computes the conservative flux terms given by E (with I=1)

and F(with I=2) at nodal point (J,K).
Computes step size for given CN by Eq. (4.5).

Computes the mesh distribution in n direction according
to Eq. (4.2a) with CF = B.

Sets up a grid in the physical plane at the starting
of a new computation.

Initializes the flowfield and prints out the freestream
conditions and inputs.

Integrates the system of equations in time. First
sweep over { direction and then n direction.

Interpolates the flow variables when more grid points
are needed at the beginning of a continuation run.

Computes the matrices given by Eq. (2.6).

Computes all the block matrices for all J arrays in
£ sweep, see Eq. (2.11).

Computes all the block matrices for all K arrays in
N sweep, see Eq. (2.12).

Computes L-U decomposition elewments, for 2D problem
A is (4 x 4) matrix.

D-3
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OUTPUT(L) :

RESIDU:

RHS:

SHAPE:

SHOCK :

TRIP:

VSMATB(J):

VSPHSB:
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Prints out results and other information identified by
L (see operating. manual).

Computes residues at each nodal point.

Computes the terms in the right hand side of Eq. (2.6)
without the viscous part.

Reads and writes the control parameters for the nosetip.

Advances explicitly the shock boundary condition in
time, see shock point in section 3.0.

Solves tridiagonal system of equations.

Computes all the viscous terms in the block matrices
for all k array in n sweep, see Eq. (2.12).

Computes all the viscous terms in the right hand side
of Eq. (2.6)

D~4




Fortran
Symbol

A(J,4,4)

AB(4,4)

B(J,4,4)

C(J,4,4)

Cl

c2

c3
C4

C5

cé

c7

cC
CF

CINF

CN

Cs!
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Table D3. Listing of Important Fortran Symbols

Description

Matrices for @,_1 or @f_l in Eq. (2.11)
of (2.12). J J

Elements for matrices A or B, Eq. (A.1l)

Principal
Defining
Routine

LBLTRA
LBLTRB

ABMATX

Matrices for Fj or F3 in Egs. (2.11) or (2.12) LBLTRA

LBLiKRB

Matrices for wj+1 or w5+l in Eqs. (2.11) of LBLTRA

(2.12).
1,At

%(At/x'e)cw

%(At/Re)C4/J

%(At/Re)c5/J

1 1
E(At/Re) '5 .

<l

% . l(At/Re)

5 ny

& |

1 1
'2— E(At/Re) — NX

< |-

x stretching parameter in cone portion
f in Eq. (4.2a)

free stream sound speed

W) = GO (L + CVIS)/ (= + CVIS)

Courant number, Eq. (4.5)
lcﬁﬁ_ b
Y 2Re

1 1
g(At/Re) (6;23) n,

LBLTRB

VSMATB

v

GRID
ETATB
INITIA
VSMATB

INITIA

VSMATB

Common
Block

COM4

coM3

CoM4

COM4

VISC

CoML

COoM1

coMl

VISK

COM1

VISC
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cs3 3(At/Re)(psz)n v
CS4 l(At/" ‘(—1—) (nu +n_ V)
3 e/ toy23’ Vx y
' 1
cs5 (At/Re) (1/py23)n,
csé Taat/r,) (1/py23)n,
_ XY, At 1
cs7 .3 R Ty By
V A4
CVis 110/T,,(°K) INITIA coM1
CVIS1 CVIS + 1. ‘ INITIA coM1
- D(80,80) J : JACOB coM2
ﬁ DT AT EIGEN coMl
[
DETL(80) Deformation 8(6) *FACTB FACOB COM1
3
; DETT (80) Deformation 8(8) GRID CcoM1
P_/0
b EIINF ?{ T INITIA CoM1
8
ENT Entropy behind shock front, (p./p1)’ INITIA coM1
@ ET a(k), Eq. (4.2a) ETATB COM1
} -
- ETING Free stream internal energy of the gas INITIA COM1
. FACTB Fraction of deformation for current run INITIA COM1
'Y FACTT Fraction of total deformation INITIA CoM1
|
[ GAM Y INITIA CoM1
r .
% GAMM1 (y-1) INITIA CoM1
b
S .
[ ® GAMP1 (Y+1) INITIA coMl
GAM1I /Y INITIA COM1
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3 H At/2 EIGEN coM1
HTINF Free stream total enthalpy of the gas INITIA COM1
IAFBD =1, store data for afterbody calculation INITIA COM1

=0, do nothing

IGEM =0 uniform points on sphere for sphere cone GRID COM1
=1 read in XB, YB, XS, YS

=2 read in PH(J) and DETT(J) for arbitrary
body shape

=3 uniform spacing for TH(J), calculate
DETT(J) and determine XB, YB for indented
nosetip.

=4 read in TH(J), calculate DETT(J) and
XB, YB for indented nosetip.

-

—
.

S 2V oun snss e g LML S g
S ‘,"'. ‘. v"A"A
]
(=)

IPRT =1 detailed printout from EIGEN INITIA CoM1
do nothing
IR1 =1 read starting flowfield from tape 1 INITIA CoM1

=0 do nothing

IT time step for current run INITIA COM1
ITER total time steps for current run INITIA CcoM1
ITF =1 printout heat transfer information INITIA coMl

=0 do nothing

ITRAN No. of stations at cone portion for 6 INITIA COM1
to go to %

ITS accumulated time steps from fresh start

ITWA = 1 Isothermal wall

0 Adiabatic wall

IVIS = 1 Viscous calculation
= 0 Inviscid calculation
IW2 = 1 Write results on tape 2
= 0 do nothing.
V Vv
J Index for £ direction INITIA COM1
JM JMAX-1 INITIA coMl

D-7
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PPy

MPaan 4
T

KRES

LIP

OMEGA

PINF

PRD

PRT

PT

PTORT
Q(80,80,4)
QINF

REY

REYIN
RINF
RR(80)
$(80,80,4)
SINF

SMU

SMUIMP
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Maximum J

Value of J at junction of sphere and cone.
Station with vertical flowfield data to be
stored for afterbody calculation using
SWINT.

Index for n direction

KMAX-1

Maximum K

Interval for printout residues in K-plane

Number of time steps to complete the body
change in current run.

Body radius; when IGEOM = 3 or 4, this
value is recalculated by subroutine shape.

= 0 for adding mesh points.
Free stream pressure P
Prandtl number
Turbulent Prandtl number
P,, total pressure, Eq. (2.22)
P./pt, Eq. (2.22)
Vector U
Free stream velocity of «

1
Reynolds number, Re, (7§ﬁ;
Read in Rg = Pow 9o L/Meo
Free stream density, p_
1/p
Intermediate values of U vector
Free stream entropy S,

Coefficient of explicit dissipation, €g

Coefficient of implicit dissipation, €

D-8

INITIA

INITIA

OUTPUT

INTIA

INITIA

v

INITIA
INITIA
INITIA
INITIA
INITIA
VSMATB
RHS

INITIA
DISSIP

LBLTRA

PGP W )

LR -

CoM1

coM1

None

coMl

coMl

COM3

COM1

coMl

CoM1

CcoM1

VISC

coM3

COM3

coMl

COM1




vy

————r U

.
8
.

LB R

TAU

TC(80)
TH(80)

™

U

v

X(80,80)

XB
XEX(80,80,1)
XEY(80,80,1I)
XMACH

Xs

Y (80, 80)

YB

YS
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Accumulated time, X At

e 4y + D)

P

0 array

Cone half angle in deg
u

v

X

Body mesh points

I

1, &, I =2, 1
I=1, Ey, I=2,n
Mo

Shock mesh points

y

Body mesh point

Shock mesh point

D-9

(SR NP PN PRI S IP GNP TP W S NSRS SESUSE IR

INTEGR

VSRHSB

INITIA

INITIA
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A LISTING OF COMPUTER PROGRAM

1 PRUGRAM NOSTIP (INPUT+OUTPUT o TAFFSEINFIT« TAPEAZOUTPUToTAPF 1 9 TAPE 2
1TAPET+ TAPER)
COMMONZCOML/ZJMAX ¢ KMAX o JMo KMo XMACH 9 GAM e GAMM] ¢ CNoDT 9SUU 3 JCS9PHRT e
1 IPRTeHoOMEGAeITeTAULITERSENToFTNRT ¢PINFoRINF o DINF 9CINF oPTo1TSs
S 2 IK)oIW2eIAFBD o IGEOMe TMe IVISoITRANSCF 9CCo UNUMIRFY9PRDeCVISeCVIS] .
3 TWASITWASLIPoKRESISMUTMP oHTINE o FTINF o SINFoETTINF o RR YINGSUM(40) o
QUETY(40) sDETL (40) s£T(40) o TH(40) ¢ TTFoFACTHoFACTTOREYNLN,PRTURA
COMMON/ZCOM2/7X (40040) 9 Y(40040) s XFX (400%Uec) o XEY (4004002) 9D (40040)
CUMMON/ZCOM3/Q(4004004) oFF (400%) «S(4000094) 45 (&) sAB(404) oHVEC(4044)
10 COMMON/VISK/CMUKAP (40) » TURMUI (40 +40)
INITIALIZE FLOWFIELD
CALL INITIA
PRINT OUT STARTING SOLUTION
CALL OUTPUT(])
DETERMINE STEP SIZ2E
CALL EIGEN
COMPUTE RESIDUE INFORMATION AT START OF EXECUTION
CALL RHS
CALL RESIDU
20 Cc INTEGRATE EQUATIONS
DO 1 I=ITSHITER
IT=17+1
CALL SHOCK
CALL BNDRY
25 CALL INTEGR
CALL JACOB
IF(MOD(1+25).€Q,0) CALL EIGEN
)} CONTINUE
C PRINT OUT SOLUTION
30 CALL OUTPUT(1)
1F(IVIS.€Q.0) GO TO &
C PRINT OUT HEAT TRANSFIR INFORMATIONe [ITF=20 WITHOUT HEAT TRANSFER
Cc CAL.» =1 FOR STANTON NOe ONLYs =7 TEMPERATURE FIELD ALSO
IF(ITF«£0.0) GO TO &
s CALL OUTPUT (6)
4 CONTINUE
C STORE STARVTING SOLUTION FOR AFTFOBODY CALCULATION
C IAFADEl FOR STORAGE OF STARTING NATAe =0 OTHFRWISE
IF (JIAFBD.EQ.0) GO TO 3
40 CALL OUTPUT (&)
3 CUNTINUE
C STORE SOLUTION ON TAPE FOR RESVART
Cc InZ2=] FOR STORAGE OF SOLUTION OM TAPEZ2 FOR RESTARTs =0 OTHERWUSFE
IF(IW2.FQe0) GO TO 2
65 CALL OUTPUTI(3)
2 CONTINUE
C VUTPUT DETAILED RPESIDUE INFORMATION
C PRINTOUT LOOP FOR KE]l KMAX KRES AND FOK ALL JoKRES IS AN INPUT
CALL RHS
S0 CALL RESIDU
CALL OUTPUT(S)
sTop
END

1S
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SUBPOUTINE ABMATX (JeKel)
COMMON/COM]Y/JUMAX s KMAKX ¢ Mg KM g XMACH s GAMoGAMM]) ¢ CNoDT oSMU . ICSoPHT
1 IPRTOHOMEGASIToTAUSITERIENTIPTORT oPINF oRINF o QINFoCINF oPTo TS
e IRV IWZIIAFBDIIGEOMeTMeIVISeITRANICF oCCo UNMGRFYoPRDsCVISeCVIS],
3 TWAGITWAILIPIKRESeSMIIMP oHTINF ¢ FTINF o SINFoETIMF oREYIMoSIIA(L0) o

GOETT(40) oDETL(40) sET(G0) ¢ THIGU) o TTF oF ACTHoFACTTeREVYNLD ¢ PRPTURH
COMMON/COMZ/X(40040) 9 Y (40040) o XFX(4004002) o XFY(4004092) oN(40440)
COMMON/COM3/Q(4094Us4) 9EF (4006) ¢S {0004004) 95(4) 2AB(G40e4) sHVFC(4004)
COMMON/COMG/A(400494) o8 (4U 44 eb) 4C(4090604) yHD(4D0494)

1UD (4084 94) s AX(40) oAY (60) oBX (40) 4RY (40)

CeooFOFM JACOBIAN MATRICES AT A GIVEN =K NODE POINT., A MATRIX IF I=l,

C B MATRIX IF I=2.
XX=0,
YYSXEX(JeKe )
2Z=XEY(JeKe 1)
RIZ1.0/Q(JsKol)
U=Q(JeKy2) #R]
V=Q(JsKe3)#R]
SS=GAMM] #0 ,S# (YnyesVeV)
T=YYSU+Z78YV
WSOAM®Q (JoeKe &) *R]
AB(le1l)=XX
At!(l.?):YY
AB(14+3)=Z2
AB(1e4)=0.0
AB(241)=YYRSS=UsT
AB(242)=XX=YY® (GAM=2.0) #|e¢T
AHB(243)=~YYRGAMM] #V+Z7Z#()
AB(244)=YYHGAMM]
AB(341)=2Z28S5S=veT
AB(342)=YY#V=7Z#GAMM] #y
AB(393)=XX=727%(GAM=2.0) #VeT
AB(394)=22%GAMM]
AB(44]1)=TR(2,0055=W)
AB(442)=(W=SS) #YY=GAMV] #T#y
AB(443)=(W=SS)#2Z=-0AMT] #Tey
AB (4 94)=XX+GAMSY

CooeADD SOURCE TERM IMPLICITLY
IF(JCS+EQe0+ORI.EQe]l) RETURN
YI=DT/Y (JeK)
UO(Kelsl)=060
UD(Ky192)=0.0
UD(Kele3)=YI1
UD(Keles)=0.0
UD(Ke29]1)==Usyey]
UD(Ky202)=V®Y]
UD(K9203)zU*Y]
UD(Ke294)=0.0
UD(K9e39]l)==Veyey]
UD(K93e2)=0.0
UD(Ke393)=2.0%yey]
UD(Kp394)=0.0
UD(Kebo]l)=VH#(2,0055-W)oY]
UD(Kybo2) ==UsVEGAMM] #Y]
UD(Kobe3) = (W=5S=GAMM] 8yay)ey]
UD(Koboi) =VEGAMEY]
RETURN

END
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SUHROUTIMNE HNDRY

COMMON/COMI/ JMAX s KMAX 3 Mg KMg XMACH 9 GAM s GAMM] o CNoDT 9o SMU JCSePrT e

1 IPRTeHoOMEGASITo TAUSITERIENTIPTART P INF o RINF o OINFoCINFoFTo11Sy
2 IRLWIW24IAFBD2IGEOMyTMeTVISe I TPANSCE 9CCorUNMePFYoPKDeCVIGeCVIS],
3 TWALITWASLIPoKRESeSMUTMP oHTINF o FTINF o STNFoETINFoREYINGSHM{40) o
GUETT(60) oDETL(G0) oL T(0) s TH(GU) o TTH oF ACTHGFACTToREYNLD¢PRTUINE
COMMON/COMZ/X (40040} oY (40040) s XFX(4006D0c) o XEY (4004N0e2) o (Lee0)
COMMON/COM3/ZQ(G004004) sFF (4006) oS (4096004) «G(4) 9A3(604) ohVEC(40,44)
DIMENSION P(40+3) oPXILGO0) s PETA(LN) oU(G003)oUXT(G0)¢UETA(LON)

IV 4093) s VXI(40) s VETA(GO) 4R (400 3)

DIMENSION T(40493) sBDIAG(40) +DIAG(4D) s ANTAG(40) 4RIGHT (40)
DIMENSION DUMMY (40) ¢+DCON(40) ot COMNI(4OD)

Ceoe DATA C14C29C3/=3.094009=1.0/ THIS SFT DATA USEL FOrR 3 POINT
Ceeo ONE SIDED DERIVATIVF APPROXIMATION AT BUOY ROUNDARY
Ceee DATA C14C2¢C3/-2.012409=040/ THIS SET DATA USEZD FOrR 2 POINT
Cese ONE SIDED DERIVATIVF APPROXIMATION AT BODY ROUNDARY

DATA Cl1,4C2+C3/=3.094409=1.0/
CoosUSE REFLECTION TO SIMULATE PLANE OF SYMMETKY AT U=2
DO 12 K=]oKMAX
U{leKe1)=Q(2eKs 1)
0(leKe2)=Q(2eKs2)
O]l eKe&)=Q(2eK94)
12 0{14Ka3)==Q(2+K,43)
CoeelUSE FIRST ORDER EXPTAPOLATION YO STMULATE SUPERSONIC QUTFLOMW
Co e o HOUNUARY CONDITION AT JMAX
DO 1 N=le6
DO 1 K=]¢KM
1 QEUMAXIK9N)=(2,0*Q(IM9sKsN) =Q(JIM=]9KeN))
IF(IVIS.EQ.0)GOTOl4
CeesAPPLY VISCOUS NOSLIP BOJUNDARY CONNTTION
C ITwA=0 FOR ADIABATIC WALL & ITwWA=]l FOR ISOTHFRMAL WwALL
DO 15 J=1yJMAX
DCON(JI=XEX(Jol o 1) ®XEX(Js192) *XFY(Jolo 1) ®XEY (Jole2)
ECON(I)=XEX(Jel92)®02eXEY(Jeoloc)u®?
D0 15 K=1,3
PUlJaKIZ(Q(JoK94)=0e5% (Q(JosKs2)®#20Q(JeKs3) 222} /0(JsKe]l))
> Y (JeK)#GAMM]
TOIeK)I=P(JsK) /D (JsK) /72 (JeKs 1)
15 CONTINUE
CeeeSET UP COEFFICIENTY MATRIX FOR TRINTAGONAL INVERSION
D0 16 J=2+JM
BOIAG(J)==DCON(J)
DIAG(J)=C1#ECON(J)
ADIAG (J)=DCON(J)
16 CONTINUE
DIAG(2)=DIAG(2)~DCUN(2)
CeoosCOMPUTE WALL PRESSUKRE
DO 17 Js2eJM
17 RIGHT (J)=ECON(J)# (=C3*P (Je3)=C2ep(J92))
RIGHT (UM} =RIGHT (UM} «=OCON(JM) #P ( IMAX s ]}
CALL TRIB(BDIAG+DIAGIADIAGsODUMMY (RIGHT ¢29JUM)
DO 18 J=2sJM
18 P(Je1)=RIGHT (J)
P(lel)=P (241}
Coe o COMPUTE WALL TEMPERATURE FOR ADIBATIC wALL
IF (1TWA,FQ.1) GO TO 21
N0 19 J=2.JM
19 RIGHT(J)=ECON(J) ® (=C32T (Je3)=C28T(Uv2))
RIGHT (IM) SRIGHT (UM) =DCON (UM} #T ((MAX e 1)
CALL TRIB(HOIAGsDIAGeADIAGsDUMMY ¢k IGHT 920 UM)
DO 20 J=2+J4M
20 T(Je1)=RIGHT (J)
T(le1)=2T(201)
21 CONTINUE
Cee o COMPUTE CONSERVATIVE VARIABLES
DO 22 J=1+JMAX
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1IFCITWALEQ.O) TWA=T(Js))
Ti=TwA
Pl=p(Jel)
70 RI=P1/T]
NE=1.0/D(Js1)
0(Jelrl)I=R1eD]
QlJe1e2)=0,0
Q{Jsle3)=0.0
75 0(Jye194)=P)/GAMM]®D]
22 CONTINUE
RETURN
14 CONTINUE
CeoeAPPLY INVISCID BOUNDARY CONDITION
80 CoesSATISFY TANGENCY CONUDITION USING CHARACTERISTIC EQUATION
DO 3 K=1+3
D0 3 Js)eJdMAX
Z=1.0/Q(JsKs 1)
R{JoK)I=Q(JsKs 1) #D(JsK)
85 U(JeKI=Q(JeKs2) 22
VIJeKI=Q(JeKes3)#2Z
£2=20(JeKe0)*D(JoK)
3 PUIsK)I=Z(E2=DSER(JeK) R (UH{J9K) 22D,V (JUyK) #82) ) #GAMM]
CeooeCOMPUTE P=X1y U=X[oV=XIy P=ETAsU-FTAy AND V-ETA DERIVATIVES
90 DO &4 J=2+JM
PXI(J)=(P(Jels]l)=P(U=141))20,5
VXTI (D) =(UI*1e]1)=UlU~191))%0,5
4 VXL(D)=(V(Jelel)=ViJ=ls]))®0,5
PXI(1)=-PXI(2)
95 UXI(1)==UXI(2)
VXL (1)=vXx1(2)
PXI(UMAX) = (3., 0P (UMAX 1) =L 08P ( Me]l) eP(UM=14]1))*0:5S
UXT (UMAX) S (3,0%U(JMAX 9L ) =4, 02U (Mol ) eU(IM=19]))®0.5
VXTI (UMAX)=(3.00V(JIMAX9)) =l 08V ( Juel)ev(UM=14]1))%0.5
100 DO § Js1leJMAX
PETA(J)I=(=3.0%P (Js]1)*6,0%P (Js2)=P(JUe3))*0,.5
UETALI)=(=3.0%0(Jel)+4,080(Je2)=11(Js3))®0,5
VETA(D)=(=3.08V(Jel) 6,08V (Je2)=Vv(Je3})*0,.5
S CUNTINUE
105 K=1
IF(ITEQ.ITER) WRITE(64102)
102 FORMATY {#0FROM SUB. BNDRY®)
DO 2 J=1sJMAX
CuBB=SORT (GAM#P (Js 1) /R (Je 1))
110 721 ,0/SQRTIXEX(Js192) R824 XEY (Jo]o2)802)
UBAR=U(S 1) SXEX(Jo)ol) eV IJs 1) RXFY (Jelel)
VBARSU(Je 1) #XEX(Jsle2) ¢VI(Jal)®XFY(Uele?)
FESUBARSPXI (J) *+R(Js 1) #CRAD#28 (XFY (Jolol)RUXT(U) e XEY (Jo)o ) ®VXTI (1))
> =CRB#Ze (XEX(Jele2)®IXEX(Jslo))#pX](J)eR(Je]) ®UBARSUXTI (J)) ¢
115 > KEY(Jole2)R(XEY(Jslo))®PX](J)eR(Jol)®unaPRVXT (J)))
1 2(v{Jel) 7Y (Js]))
PTAU=CRH/Z*PETA (J)=R(Js 1) *CRR*®#20 (XEX(Js ) e2) #UETA(J) ¢XFY(Js1e2) @
> VETA(J)) -EE
P1=P(Js 1) *PTAUSDT*®0,2
120 1F(P1.LF.0.,0) GO YO 9
10 CONTINUE
IF(J.6T.2) GO 710 11
AS(P(ho])=25.0%P(301)/9,0¢16,0%PT/9,0)/6.25
BZ(P(34))=PT=27.,0%A/H,0)24,0/9.0
125 Pl=PT+A/B.,0+8/4,0
11 CONTINUE
R1=(PL/ENT) ##(],0/GAM)
01=SQRT (2. 0*GAM/GAMM] #ABS (PTORT=PL/R]1))
1IF (ABS(XEY(J91+2))~0.000001) 60647
130 6 THETH=]1,570796327
GO 10 8
7 THETB=ATAN(=XEX(J9s10e2)/XEY(Js192))
8 CONTINUE
UlI=01*COS(THETB)
135 VI=Q1*SIN(THETB)
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THETBD=90.0-THETB*57,29574
IF(IT.EQ.ITER)
PWRITE (64101) JsCBBeZaPTAUIDT o XEX (Jolol) o XEY (Jolol) o XEX(Js1e2) s
> XEY(JOIQ?)OPXI(J)OPEYA(J)OP(JOl)opl-UX](J)'HFTA(J)QR(Jol'QRlo
> VAT (J) oVETA(JI) sUGJs)) sULoV(Jed) oV e THETHN GEF
10) FORMAT (#» J=® e 1244XeBF13.59/99X9AF13e59/09X4RF13,5)
DI=1.0/D0(Js1)
W(Jels))=R1#D]1
NlJele2)=R1*UL*DI
Q(Jyls3)=R1®V1IeD]
Q(Jy194)=(P1/GAMM] ¢ 0, 5%R1*0Q1o82)aD]
2 CONTINUE
RETURN
9 WRITE(64100) ITeJsP1
P1=ABS(P])
GO 10 10
100 FOSMAT(' ITER=%9J4s3X 9 Jz*y 293X 4*P1=®,F|2,04)
N

SUBROUTINE BTRI(ILsIV)

COMMON/COM2/X(40¢40) oY (40040) s XFYX(L006002) oXFY (40e¢4002)oN(40+40)
COMMON/COM3/Q(4004044) oEF (4N94) oS (4004004) ¢ (4) 0AT(L94) sHVEC(L044)

COMMON/COMG/A(400494) o5 (400494) o€ (400bes) sHD (G004 ek)
1D (4004 94) 9AX(40) sAY (40) sBX(40) 4RY (40)

COMMON/LUDYZ L114L210L22+L310L32¢eL330L %) oL 420l 43sLG4sV]VP2eVieVh,

1 Ul29Ul3sUl4eU234U244U34

DIMENSION H{494) oF (4044)

RE AL L1ILaL21el22oL319LI329L39LG10L424L430L 40
EQUIVALENCE (EF (lel)oeF(19l))

C INVERSION OF BLOCK TRIDIAGONAL.se AsBsC AKE 4®4 ALOCKS
C F IS FORCING FUNCTION AND SOLUTIUN TS OUTPUT IN Fe 3 IS OVERLOADED
C HLOCK INVERSIONS USE NONPIVOTED LU NECOMPOSITION
C IL AND U ARE STAKRTING AND FINISHING INDICES
1S = IL +]
1 = 1L
DO 11 N=1lsé

DO 11 M=]1,y6

11 H(NJM)=B (I sNsM)
CALL LUDEC (H)
D1 = VIeF(Is1)

N2 = V2o ( F(1+2) = L2])%*D])

D3 = vIa( F(Ie3) - L31¥D]1 = L32#n2)

D4 = V4o ( F(Jeh) = LOLLI®#D) = L4Z2#N2 = L4&3*D]I)
Fllea) = D&

F(ls3) = D3 = U34®Ds

Flle2) = D2 = U24%L4 = U23%F (1+7)

F(lel) = D1 = ULG®V6 = UI3I*F(I93) =~ U)2*F (1+2)
DO 12 M=144

D1 = V1#C(leleM)

D2 = V2o ( C(ls24M) = L21%D1)

D3 = V3®( C(1e34M) = L319%D]1 =~ LIP*0D2)

U4 = V4o ( C(Is49M) =L4l®D]) = L4202 = L43*D]I)
A(lsaesM) = D4

B{le3eM) = D3 - U34*D¢

R{le29M) = D2 = U24%D6 = U23%B([43eM)

HileloM) = D1 = ULG®DG = ULI®H(T43eM) = UL2®2E([e2eM)

CeoofF OFWARD SWEEP
12 CONTINUE
PO 13 I=]Ss1U
IR = 1 -}
DO 14 N=l+4
FOLeN) = FUTeN) =A(TaNo))*F (JRe1) =A(1eNs2)*F ([Re2)
1 =A(ToNs3)*F (IR93) = A(TIsNeG)*F (JR44)
DO 14 M=]1,44
H(NeM) = B{IsNoM) =A(IsNgl1)*B(IRs1 M) =A(T1eNs2)*B(IRe2sM)
1 ~A(Io¢Ne3)®B(JRs3IeM) = A(IoNsG)I®B (R4 M)
14 CUNTINUE

D-14




pay

el £
——

PN ey

S0

SS

60

65

70

75

80

10

.~

20

25

30

B N T

R pepay 20 4 Shalh T A T R e s I

NSWC TR 82-286

CALL LUDEC (H)

0l VI®F (Is1)

e ve2e( F(I,2) = L21%D1)

D3 V3e( F(l,3) = L31#D]1 - L32#n2)

L4 Vo ( F(ls4) = L&1®#D]) = L4Z2#N2 = L43%D3)
F(lsa) D4

F(le3) D3 = U34%De

F(ls2) D2 = y24®by = UP3#F{]s Y

Fils1) Dl = Ul4*UG = UL3#F (1s3) = UL2* ([+2)
IFC T = TUIL6413el3

16 CONTINUE

1O 15 M=144

1 = VIsC(IsleM)

D2 = V28 ( C(I42M) « L21%D])

U3 = VA ClIe3sM) = L31#D]1 = LIZ>*D2)

Dé = Vas( Clle4sM) -LG1%D] = LapuDZ = | 43%D3)
B{les4eM) = D&

Bl{le3eM) = D3 = U34uDy

Blle29M) = D2 = U24%D4 = U234B(],3¢M)

B(leleM) = D]l = Ul4#D4 = ULI®B(T,39M) « ULI2#B(1429M)

15 CONTINUE
13 CONTINUE
CeoeBALK SUBSTITUTION

IT = IL « U

DO 21 11 = ISeJU

I = 1T - 11

IP = I+1

00 22 N=ly4

FOLoN) = F(LaN) = Bl oNsl)®F(IP4)) = Rl sNe2)*F (IPs2)
1 =H(I sNe3)#F (IP93) = B(I sN,&)*F ([Pv4)

¢2 CONTINUE
21 CONTINUE

KE TURN
END

SUBROUTINE CTXY (XAAsYAADEDWHF 9CT)
CUMMONZBDTHZX01 ¢ X029 X039 X04eY01 9 YUZ29YD3 Y04 o) 1eCL 247 g ] a2
1R30R4eCTIoCT2oCTI0C T4 CTSsCTHoANNIRB0DY
CUMMON/ XYPS/X) 4 X29X3 s X9 XSeXO60XT oY1l oY2eYIaYboVEVE V™
THIS SUBROUTINE CALCULATES XeYesRF AND DELTA #NO A £7VF: T
P2=2.*ATAN(L )

IF(CT«GT.CT]1) GO TO 2

A=XO0*TAN(CT)

(=), +TAN(CT) #u2

H=(X0l*A®TAN(CT))/ZQ
C=(X0l®e2epcnpaleaz)/Q

AZB=SURT (B##2<C)

IF (R1e6To106) X=0o

GO 10 10

1F (CT.GT.CT2) GO TO 3

A=XOO0*TAN(CT)=Y02

0=1,+TAN(CT) w2

H=(X02+A*TAN(CT))/Q
CE(X02R2eARR2 20802} /Q

*=H=«SQRY (B#®2~C)

U0 1o

IF(CT«GT.CT3) GO TO &

Al=X00*TAN(CT) -y2
X=(X2*A18TANISL]I) ) /(1o «TAN(CTI®TAN(SL]))
60 10 10

IF(CT+GT.CT4) GO TO 5

AzXO0*TAN(CT)=-Y03

Q=1,+TAN(CTY) ®e?

H=(X03+A®TAN(CT))/Q
C=(X0J%n2eA082-n3082)/Q

X=HB+SQRT (B##2-C)

GO 10 10
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S IF(CT.GT.CT¥S) GO TO 6
Al=X00*TAN(CT) =Y4 )
as X=(X4*AY#TAN(SL2) )/ (1. *TAN(CT) ®TAN(SL2))
GO 70 10
6 IF(CT.EQ.P2) GO TO 1)1
ASXO0*TAN(CT) ~Y0%
0=1.+TAN(CT) ##2
40 H= (X04+A*TAN(CT))/Q
C=(X04n02+An82aR4#82)/Q
X=B=-SORT (B**2=C)
10 BF=(X00=-X)/COS(CT)
NED=x00-BF
45 Y= (X00=X) *TANICT)
60 10 12
11 Xx=X00
Y=RRODY
DEL=X00-Y
S0 nF=y
12 CONTINUE
o XAA=X
‘ YAA=Y
Rt TURN
. 55 END

1 SUBROUTINF DISSIP
" COMMON/COM]/Z UMAX 4 KMAX ¢ Mo KM XMACH 9 GAM s GAMM] o UNoDT 9 SMU 4 ICSePRT e
p 1 IPRToHyOMEGAsIToTAUSITFROENTIFTORTIPINFoRINF s QOINFoCINF oPToITSe
2 IR1IW2IAFBD o IGEOMeTMyIVISo ITRANGCF 9CCoUNVSRFY s PRDsCVISCVIS],
S 3 TWAGITWASLIPOKRESYSMUIMPsHTINE o FTINF oS INFoETINF o REYINGSIFI(40) o
: GQDETT(40) oDETL(L0) sET(G0) o TH(GO0) « TTF oFACTHIFACTTIREYNLD 4PRTIING
'f COMMON/COM2/X (400640) oY (40440) s XFX(4LUs40e2) s XFY(4Us4062)sD(40440)
3 COMMON/COM3/7Q(4004004) oFF (40044) oS (4004004) 95(4) sA3(6L0e&) sHVEC(4044)
- CeeoSMOOTH IN THE X AND Y DIRECTIONS AMD ADD SMOOTHING TER™ TO S ARRAY

10 Coee DATA C1S+4C25+C350C45/=2.005.00=4,041,0/F0R LINFAR EXTRAP AT SHOCK
Ceoe DATA C1S4C2S5+CIS9C4S/=14003.00=3,091.0/F0UR PARAB EXTRAP AT SHOCK
Ceoe DATA CI1BoC2B9CIB+C4B/=2.095.09=4,09)1,0/F0R LINFAR EXTRAP AT 8ODY
Ceoe DATA CIBsC2BsCIBsC4B/=1:4003.09=3,00140/FUR PARAB EXTRAP AT KODY
Ceee DATA C€109C209C309C40/=2e095409=4,Usl 0/FUR LINFAR EXTRAP AT OUTFLO
15 Ceos DATA €10+C209C309C40/=1e003.09=3,091.0/FUR PARPABR EXTRAP AT OUTH| OW
DATA C154C2S4C3S5+4C4S/=14093409=3,091.0/
DATA €1B+C2B9CIB9C4B/=14093.09=71,091,0/
DATA Cl0+¢C209CI0¢C40/=24095e09=4,U0)s0/
KMMz=KM~]
20 JMM= UM =]
CeasSMOOTHING IN XI DIRECTION
DO & N=]4+4
N0 2 K=2+KM
CeeoUSE LINEAR OR PARABOLIC EXTRAPOLATION FOR J=UM
25 CeoosSEE DATA STATEMENTS ABOVE

SEJIMeKoN) =S (UMK oN) =SMU*0 4 125% (C10%Q (IMAX oK o N) #D (IMAXsK) ¢
> C20%Q(JUMsKsN) D (IMyK) +C30#Q(IMMKoN) U (IMMyK) ¢
> C4n®Q(IM=2+KoN) *D (UM=24K) )} /D (IM4K)
DO 2 J=34JMM
30 2 S(JsKeN)I=S(JsKeN) =SMUSD, 125 (Q(J=2eKsN) #D(J=29K) =4e 0®N(J=]1 eKo N}
> #D(J=1eK)+6.0%Q(JsKoNI*D(JeK) =4 ,0%Q(Je ) oKoNI®D(J*) oK) ¢Q(Js20K0::"
> *D(J*24K))/D(JK)
CeeeSMUOTHING IN ETA DIRECTION
DO 1 J=2sJM
35 CeeeUSE LINEAR OR PARAHOLIC EXTRAPOLATION AT BODY AND SHOCX
CoeeSEE DATA STATEMENTS ABOVE 1
S(Je2eNI=S(Je29N)=SMU*0,125% (CLARU(Js] NI ®D(Je]) e
> C2R*Q(J92eNI®D(J92)+CIB*A(JeIoN) PO (Je3) ¢+
> C4R®Q(JeaeNI*D(Js4))/D(Je2)
40 SIJeKMoN)I TS (JeKMeN) =SMUS0 . 125% (C1S*Q(JsKMAX NI D (JeKMAX) » 4
> C2S*Q(JsKMIN)I ®*D(JsKM) +CIS*Q(JexMMeN) #D (UsKUM) ¢
> C4S*Q(UsKM=2eN) *D(J9sKM=2) ) /D (JeKM)
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DO 1 K=3,KMM

1 SUJsKINI=S{JIsKsN) =SMUBD,125% (0 ( 14K=2eN) ¥V (JsK=2) =44 0%0 (JsK=10¢N)
> AD(JrK=1)+6.0%Q(IsKsN)#D(JeK) =t ,0%Q(JoK*1 oNI D (JsK+1) eN(JsK+20N)
> FU(JeK+2))/0(JeK)

& CONTINUE

Coe o COMPUTE SMOOTHING FOR Jz=2 BY USING SYMMETRY CONDITIONS

DO 3 K=24KM
SU2sKal)=S(2aKy 1) =SMUROD,125% (=64, 0%Q(LsKel)#D (1K) +6,0%0(P9Ksl)®
> D(2sK)=3e0%Q(3oKol)#D(34K)+Q(&eks]1)#I(4eK))/D(2eK)
S{2eK92)=S(29K92) =SMURQ, 125% (=4, N®Q (19K e2)BD(]1eK)+6,000(2sKe2)*
> D(24K)=3.0%Q(39K02) 8D (3sK) 40 (44K e2) 8D (LsK))/D(2eK)
S{2eKe3)=S(2eKeI)=SMUR(, ) 25% (=4 D*O(1eK s 3)#D (] eK)+6,090(PsKe3) ®
> D(2sK)=S,0%Q(39k 938D (3eK) 40 (@eke3)#I(GaK))7D(PeX)
SL2eK &) =S (2oKeg) =SMURD 1200 (=4 NRU( )oK e ) 8D (] 4K)¢6,080(PsKea)®
> D(2eK) =340%Q0(39K04) 83 (39K)eQ(tarsa)eD(bak))/N(29%)

3 CONTINUE
HE TURN
END

SURRQUTINE EFCON(JeKs 1)
CUMMONZCOM]YZIMAX 9 KMAX ¢ Mg KMo XMACH s GAMy GAMM] o CNo DT 9 SMU ¢ ICSePRT s
1 IPRTsHeOMEGAsITeTAULITERIENTIPTORTIPIMFARINF sQINFoCINFoPTeITSy
2 IRLoIW2sIAFBDsIGEOMy TMeIVISoyIT1OANGCF oCCoNMORE Y9 2PRDeCVISeCVIS]
3 TWASITWASLIPoKRFSISMIIMPaHTINE o F TINFoSTNMF o ETINFoREYINGSUM(40) 0
GOETT(40) sDETL(40) o T(40) s TH(LO0) 4 TTF oFACTHReFACTToREYNLDPRTURS
COMMONZCOMZ/X(40940) 9Y (40940) s XFX(4094002) o XEY(4094042) 9N (40440)
CUMMON/COM3/Q(4094004) oEF (4004) ¢S(4004094) s5(4) 0AB(Ge4) sHVEC(4U44)
DATA HVEC/160%0,0/
Coeeof UM £ CONSERVATIVE VARIABLES (1=1) O F CONSERVATIVE VARIABLES
Ceee(l=2) AT A GIVEN NOUE POINT

w=Q(JeKs 1)

P1=1.0/w

U=Q(JeKe2) #R]

VEU(JeKe3) 2RI

POJ=GAMMLI # (Q{JeKe&) =W8(0 5% (UsUsveV))

XX=OI

YY=XEX(JeKe 1)

I=XEY{JeK e 1)

CAPUVSXXesYYHUS 2V

G{l)=WweCAPUV

6(2)=Q(JeKe?2) #*CAPUV+YYSPOJ

G{3)=Q(JeKe3)#CAPUV+Z®POY

Gla)=Q(JsKes) #CAPUV+ (CAPUV=XX) #PNJ
CeeeSOURCE TERM IN FTA~MOM. EONe FOR AXISYMMETRIC FLOW

[F (UCSeEQe0sOReI+EQs1)RETURN

YI=SDT/ZY (JeK)

HVEC (Ko 1) =Q(JeKe3) oY

HVEC (K92)=Q(JeKe3) RYI®Y

HVEC (Ke3)=Q(JsKe3) Y] ®y

HVEC(Ko4)=(Q(JeKe&) +POJ) BVHY]

RE TURN

t ND

SUBROUTINE EIGEN
CUMMON/COM]/UMAX o KMAX ¢ JM e KMo XMACHoGAM e GAMM] 4 CNoDT e SMU 9 ICSePHT
1 IPRToHeOMEGAGIToTAULWITFREFNToRTARToPIM s P INF ¢ QINT o CINF ot ToITSe
C TR)IoIWP o IAFBD o IGEOMeTMy IVISo T IWANGCF ¢ CCo INMyWFYoePRDeCVICsCVIS] e
3 THASTTWASLIPoKRESISMUIMP oHTINE oF TINE o SINF oF JIMF o REYINSUMEGD) o
GUETT(G0) oDETLA(G0) st T(QU) o TH(GU) o TTH oF ACTHeFACTTIREYNLD 4BRTURH
COMMONZCOMZ/X (a0 e%0) sY(40060) s XFY(GUsGDoc) o XEY (L4040 e2)eN(4004D)
COMMON/ZCOM3/0(400%004) oFF (6004) ¢ QR{GU0%004) ¢53(4) sA3 (4 04) sHVFC(4044)
CeeeCOMPUTE STEPSIZE GIVEN COURANT NUMRE R
IF(IPRTGTL0) WRITE (6y!00)
SIGMAX=0,0
SIGMIN=10.E+100
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DO 1 K=14KMAX

DO 1 J=1eJIMAX

KIZ1e0/0(Jeko1)

U=Q(JeKe2) *R]

V=Q(JsKs3) ®R]

XXSGAMEGAMML # (Q(JoK 34 ) IR =0 S¥ (118U VH*V) )

IF(XX) 2+2+3

WRITE(ES103) JoeKeQ{Jsko&) sRTIyUsVeXX

XX==XX

SPSND=SORT (xX)

KIX=XEX(J9Kol)

XIY=XEY(JsKel)

FETAX=XEX (JeK o 2)

ETAY=XEY (JeKe?2)

XET=04

SIGA=ABS (XEToURXTIXsVEXTY) +SPSNUSSURT (XIX®82+x]YH®2)
SIGR=ABS (Xt TeURETARSVRETAY) +SPSMN®SQRT(ETAXRR2¢FTAYRSRD)
SIGAR=AMAX] (STGALSIGE)

STIGABM=AMIN]L (SIGA+5]1G3)

IF (SIGAB.GT.SIGMAX)GOTOG

6GO0T0S

SIGMAX=STGAB

JEIGMX=Y

Kkt IGMX=K

COUNTINUE

IF (SIGABM.LTSIGMIN)GITO6

6OTO7

SIOMIN=SIGABM

JELGMN= 4

KEIGMN=K

CONT INUE

It (IPRT,EQ.0) GO TU 1

WRITE(64101) JeKesSIGASSIGH

CONMT INUE

NT=CN/AHS (STOMAX)
WHITE(64102)SIGMAR Y JEIGMX o KF TOMX s STOGMIMe JF IGMN S KE IGMNoCNGDT
H=0,5207

FORPMAT (808 33X o0 IRl X oK@y IX0RSIGARHBXs&S[GRE)

FORMAT (21542F12,.6)

FORMAT (908 9@ STOMAXZRGE 10,4 e3X o % I=Fg e 3X 8Ky [Se3Xe#STOMINH,
P e 3Nt TR IS 3K e KT g[S I e NS R G E )1 00b g IX 9 8DT=14E10e4)
ForvaAY (RONEOGATIVFE SOFT IN ETOEN AT Jz#eJle® K=oy 293XeoE/Jz®3FE 0.0
> 93 x 0 J/R=BIE 10, 403X 0 PUSRet 10 e e INe#VZeb 104 sIXePU]SCRM=GEV4)
wb TUk!

t N

SURROUTIMNE ETATR(EToCFoKMAX)

PIMENSTIN JJUT U3 0 JUF (3) o XXT(3) o x¥F (3)oDNDXT (3) +DOXF (I} oFT(40)
CATA JJT 1) «JJT(2) o JUT U s JUF (1) ¢ JUF (2) 0 JUF (3) /1 018Be434174472468/
a7 A XXTLL)Y o X X1 () o XK1 (3)/Uanllal1DelebGL/

DATS XXF (1) o XXF (2) o XX (3) /04 30 sF0 e/

DATA DDXT (D) oDDXT ()9 DDXI(3)/0400]140401560,0%/

DATA DDXF A1) sDDXF (2) 9 DDXF(3)/U0a0150040300.00%/

rM] = KMAX=~]

WAT = (CFeles)/(CF=~1,)

it TAC = 1./KM]

r1(l) = 0.

~T(KMAX) = 1.

DO 1 K = 2¢KM]

FTAC = (K=1)9DtTAC

t A = lo'FTAC

ARG = RAT®eEX

FTI(K) = 1o ¢ CFe(]l.=ARG)/(]1,¢AKG)

rE TURN

£ ND
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N ] SUBROUTINE GRID

" COMMON/COM] /7 JMAX s KMAX 9 JMo KMo XMACH s GAMs GAMM] o CN9DT s SMU e JCSoPRTy

" I IPRToHoOMEGAIToTAUSITERENTIPTARToPINF sRINF oOINFoCINF oPToITSe
{ 2 IR1oIW2oIAFBD I IGEOMe TMe IVISeJTRANSCF ¢CCoINMIREY sPRDICVISHCVISE
SN . S 3 TWwAQITWAGLIPoKRESsSMUIMPoHTINF o FTINF o SINF4ETTINFoREYINGSIM(40) o
-iﬁ GDETT(40) sDETL(40) sET(40) o TH(GU) o TTFoFACTIoFACTT«REYNLNGPRTURE
- COMMON/COM2/X%(40940) s Y (40940) s XFX(4006002) 9XEY (4004N92) 9D (40440)
- COMMON/COMI/ZQ(4004004) sEF (4054) 404000 e4) oG (4) sAT(G94) o HVFC(4044)
b+ . COMMON/BDTH/X01 9o X029 X039 X049 Y01 9Y020YD30YN4eSL1eSL2eSLAR]eR2e
o 10 1R39R4sCTLsCT24CT3+CT4sCTSsCTEHI XNNIRBODY

- c THIS SUBROUTINE DETEKMINES X AND Y FOR GRIND POINTS

P‘2=20'A'AN( le)

A PI=2.,*P12

1 DTR=P1/180.
k- 15 TM= (90,=TM) #DTR
73§ JNM1=JINM-1

il THIJINM) =TM

" JNMS=JNM+ [ TRAN

ha DTH=(PI2=-TM) /FLOAT (1 TRAN)

A 20 JINMP=UNM+

o TMM=P12-TM

v C FOR SPHERE PORTION

. DTHMIN=TM/ (FLOAT (UNM] ) =0,5)
<. UTH1=0.5#DTHMIN
Lo 25 DO S1 J=z=lsJNML
J S1 TH(UI=(J=1)*DTHMIN-DTH]
’ 1GEOM=0 UNIFORM POINTS ON SPHEKF FOR SPHERE=CONE
IGEOMS] READ IN XBeYBeXSeYS
1IGEOM=2 READ IN TH(J) AND DETT(J) FOR ARBITRARY BOLY SHAPE
IGEOM=3 UNIFORM SPACING FOR TH(.))e CAL. UFTT(J) AND DETFWMINE THE
X8 AND YB FOR INDENTED NOSE
IGEOM=4 READ IN TH(J) ON NOSE AND CAL. DETT(J) AND FINAL XB AND Y8
IF (JGEOM.EQ.0) GO TO 61
1F (IGEOM.EQ.1) GO TO 3
35 IF(IGEOM=3) 42+43+43
42 READ(S9102) (TH(J) 9J=]19JIMAX)
READ (5+9102) (DETT (J) 9JE] s JMAX)
102 FORMAT(8F10.%)
WRITE{(6+103)
40 103 FORMAT(/+2X9#READ IN TH(J) AND DFTT(J)®e/¢20X o8B sHXe®#TH(J) +DEGHFE
125X #DETT(J) #)
00 104 J=1,yJMAX
WRITE(69105) JeTH(J)9DETT ()
105 FORMAT (19X e12¢6XeF6,299X9sFbe3)
45 TH(D) =TH(J) *DTR
104 CONTINUE
G0 TO 41
43 CONTINUE
READ AND WRITE CONTROL POINTS FOP NUSETIP SHAPF
50 CALL SHAPE
IF (1GEOM.NE.4) GO TO 201
READ(S59102) (TH(J) 9 Jxl e JMAX)
WRITE(64203) (TH(J) eoJ=]9JIMAX)
203 FORMAT(PXo®READ IN TH(J) IN DEGRFE FOR INDENTFD NOSFTIP®,/¢20X0
sS 110F10.6)
D0 202 Jx=]¢JIMAX
N 202 TH(N=TH(J) *DTR
201 CONTINUE
WRITE (64304)
60 304 FORMAT(#0® o *INDENTED NOSETIP SHAPE®9/922X 98 %o 1 IXe*THFTA® 10X
18RBE 13X #XBR ¢ 13X s #YBR 11X #DELTA® /)
DO 61 J=19sJNM
CT=TH (J)
CALL CTXY(XAA¢YAASDEDsHF +CT)
65 DETTY (J)=DED
CT7=CT/DTR
WRITE(6+303) JeCTToBF s XAACYAASDFD
. 303 FOKMAT(20X91345F15.5)
) 61 CONTINUE
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70 @] CONTINUE
c B00Y POINTS FOR SPHERZI=CONE
WRITE (6+306)
306 FORMAT (#0#y#*COORDINATZS FOR UNIT SPrEIE=CONZ®,y/)
D0 S8 J=1eJUNM
75 A(Je1)=1,=COS(TH(J))
Y(Je1)=SIN(TH(J))
KSH=0.
IF (IGEOM,EQ.0) DETT(J)=0,
WRITE(6+303) JeTH(J) 9SHeX(Je1) ¥ (Js])
80 58 CONTINUE
DTHMINSTH {UNM) ~TH (JUNM])
00 56 JsJINMP ¢ JMAX
TH{J)#TH(J=1) +OTH
IF (JoGE « JNMS) TH(U)=P]2
DETT(J)=DETT{INM) Z(COS(TH(JI) =TH(JINM)))
8s X(Je1)=DTHMIN®CQOS (TMM) ¢ X (J=1y])
Y(Je1)=DTHMIN#SIN(TMM) ¢Y (J=1,1])
Cc STREAMWISE COORDINATE STRETCHING ON CONE PORTION FOR J GT. JNM
DTHMIN=CC #DTHMIN
WRITE(64307) Jo THIN) 9X(Je21) oY (Je1)sDETT(J)
90 307 FORMAT (20X9139F 15e5915X93F15,5)
S6 CONTINUE
C SHOCK LOCATION
AM2=XMACH®#2
OLTO=(GAMM]1 #XM2+2+) 7 ((GAM+],) #xm2)*(0,78
95 I1F (XMACH=2,5) 21+22+22
2] WRITE{6+191)
191 FORMAT(1HO+®*NOT READY FOR MINF LFSS THAN 2.5%)
60 70 81
22 1F (XMACH=10,) 23+23¢24
100 23 YX1524376=041834%XMACH+0,01036%xM2
GO 10 25
24 YX121e576=0.0018%(XMACH~10,)
25 PHsYX1##220,5/(1.+DLTO)
. DO 7 J=2¢JMAX
108 IF (TH{J) cEQ.P12) GU TO 71
TCH=TAN(TH(J))
COC=X{Js1)*Y(Js1)/TCHB+DLTO
Y (JoeKMAX) z=PB/TCB*S0URT ((PB/TCH) #8242, *pi3#CGC)
KUJoKMAXIZX (Jo 1) = (Y (JsKMAX) =Y (Js1))/TCH
110 60 10 7
71 Y(JoKMAX) 2SORT (2. *PB* (X (Je]1)+DLTN))
X{JoKMAX)=X(Je])
T CONTINUE
XCLoKMAX) =X (29KMAX)
115 Y{loKMAX) E=Y (29 KMAX)
WRITE(64,701)
701 FORMAT(/,*0STARTING BODY AND 60w SHOCK LOCATIONS®¢/)
[ (64125)
125 :05:57(15!.'!3’.lﬂlo’YB’olGXo'XQ'ol&Xo'YS’olﬁXo"ﬂtTl'olhl"J’)

120 DO 9 J=]9JIMAX

X(Jel)=X (Je 1) *OMEGA
Y(Jel)=mY (Jol) *OMEGA
X{JoKMAX) =X (JoeKMAX) ®OMEGA
Y{JoKMAX) =Y ( JoKMAX) ®*OME GA
125 WRITE(69126) X(Jol) oY (Jol) o X(JekMAX) oY (JoKMAX) 9 THJY 0 J
124 FORMAT(5F20.6+15)
9 CONTINUE
1F (1IGEOM.EQ.0) GO TO 64
FACTA=0,
130 C FACTA 1S THE FRACTION OF DELTA ALREADY DEFORMEDSs FACTB Is THE FPAC
c OF DELTA TO BE DEFORMED IN THIS PUNe FACTT=FACTA+FACTB
READ(S5+102) FACTB
FACT'.FACTA.F:EE?‘ FACTBFACTT
WRITE (64305) . .

135 305 FORMAT(20®,4X*FRACTION OF DELTA PREVIOUSLY DONE=®9FS.29/95K
1#FRACTION OF NELTA FOR THIS RUN=®sF5,2+/9¢5X9*TOTAL FRACTION oF
20ELTA COMPLETED=®4FSe24/)

00 63 J=] o JMAX
63 DETL(J)=DETT (S *FACTH
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140 64 CONTINUE
3 CONTINUE
C FILL ETA COORDINATE STRETCHING ARRAY
CALL ETATB(ETCFoKMAX)
OETERMINE X AND Y FOK GRID POINTS BETWEEN BODY AND SHOCK
145 IF (1GEOM.EQ.1) WRITE(64106)
106 FORMAT(/92Xe#READ IN XB(J)oYB(J) o XS(J) o YS(J)#e7920K¢® J8oSKo#XB(J)®
19SAsRYB(J) #9SXe®XS(J) #4SXe#YS(J)#)
00 S5 J=s)] e JMAX
C KREAD IN XBeYBeXSsYS
150 IF(IGEOM.NE. 1) GO TO 4
READ(59102) XBsYEBsXSsYS
WRITE(64108) JoXBeYBsXSsYS
108 FORMAT(19Xs12+4F10e3)
GO TO 6
155 4 CONTINUF
XS=X (JeKMAX)
YS=Y (JeKMAX)
Xu=X(Jel)
YB=Y (Js1)
%, 160 6 CONTINUE
" DAX=XS=xB
b DYY=YS=YB
ol N0 § K=],KMAX
- n ETA=ET (K)
o 165 X(JoK)=XBeDXX®ETA
Y{JyK)=YB+DYVRETA
S CONTINUE
X 81 CONTINUE
RETURN
170 ENU
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1 SUBROUTINE INITIA
. COMMON/COML /7 IMA X s KMAX 9 JMo KMo XMATH s GAMe GAMMY s CNeDT 9 SMUe ICSoPRT o
L. 1 IPRToHeOMEGAGIToTAUSITERSENToPTNART o IMF oFINF oOINFOCINFoPToITSe
© 2 IR1oIW2oIAFRD s IGEOMe TMe IVISeITRANGCF oCCo UNVGRE YoPRDsCVIGICVIS],
} S J TWASITWAILIPIKRESeSMUIMPoHTINF oF TINF o SINFoETINFoREYINGSIM(40) 0
.y GOETT(40) sDETL(40) oET(G40) o TH(GO) o TTF oFACTE oFACTToREYNLD PRTIIRK
COMMON/COM2/X (40940) 9Y{40060) s XFX(400%002) o XFY (4004Ne?) oN(L04%0)
COMMON/COM3/Q(40940+4) sEF (4004) 4S(4004094) 95(6) sAB(G94) sHVFC (40 4&)
COMMON/COMG/A(4096494) 9E5(000494) 40 (GUGe4) sHD(UN b eG)
‘e 10 MUD(400494) yAX(40) sAY (40) 9yBX(40) 4RY (40)
] COMMON/VISK/CMUKAP (40) « TURMII(40440)
DATA AX/740%0,0/9BX740%]),0/+AY/40080,0/+HY/40%),0/
. DATA TURMU/1600%#0.0/
3N C THIS SUHROUTINE INITIALIZES THE FLOWF1ELD
\) 15 PI=4.*ATAN(],)
READ(S¢108) JMAXsKMAX.ITERyIPRT,TR1e1w2+IAFBD
108 FOKMAT(RIS)
JMAX=TOTAL PLINTS IN J=ARKAYs KMAX=TOTAL POINTS IN K=ARRAY
1TER=TOTAL INTEGRATION STEPS
IPRT=]1 FOR DETAILED PRINTOUT IN FIGENs =0 OTHFRWISE
IR1=]1 READ DATA FROM TAPEles =0 NTHERWISE
Iw2=]l WwRITE DATA ON TAPEZ2 FOR RFSTANTs =0 OTHFRWISE
IAFRD=] STORE STARTINS DATA FOR AFTERSODY CAl o9 =0 OTHFRWISE
READ(S9108) UNMyIGEOMeL IPsKRESe TTRANSIVIS
JNM=JUNCTURE OF SPHERE ANU CONts LIP= NOe OF STFPS TO COMPLETE THE
DEFORMATIONs KRES=PRINTOUT INTEQVAL IN X ARRAY FOR RESIDUF INFORMA
ITRANENO., OF POINTS OVER WHICH THETA 3FCUMFS PI/2+ MUST BF LTeJMAX
IGEOM=0 UNIFORM SPACING ON NOSEe =1 READ IN XBeYBeXSeYSe
22 CAL. DELTAS AND FINAL XBeovYRs =3 RLAD IN DELTAS
IVIS=0 INVISCIO FLOwy =1 LAMINAR FLOw
JMzE JMAX =]
KM=KMAX=]
READ(S¢107) XMACHoOGAMy TMeOMEGA M9 CF o CC o SMU 9 SMUITMP
107 FORMAT(TF10.042F5.0)

20

25

OO0 O00OOOO

30
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XMACH=FREE STREAM MACH NUMBER
GAM= RATIO OF SPECIFIC HEAYSs TMECONZ (AFTERRODY) HALF=ANGLE
OMEGA= RADIUS OF SPHERE-CONEs = 0 FOR ADDING POINTS
CN=INPUT COURANT NO, .
CF=STRETCHING PARAMETER(BETA)FOR GRID POINTS IN K
SMUZEXPLICIT DISSe COEFeos SMUIMP=IMPLICIT DISS. COLF.
. WRITE(6+102)
102 FORMAT (#]1942Xo®AXISYMMETRIC FLOW OVER NOSFTIP®.//)
WRITE(6,103) XMACH9GAMe TMesOMEGA S TR1 9 IW2 o IPRT ¢ 1AFBD 9 IGFOM
: 103 FORMAT(#0® 42X s #MACH NUMBER =®9F&,2¢/93X0*RATIO OF SPECIFIC HEAT =&
5 14FS.2979+3Xs*CONE (AF TERBODY) HALF-ANGLE E®oF 7 o3¢2Xo*DEGREFS® e/ 90X
2%0OMEGA =®9FTe395Xe® (OMEGALGT0snNMEGA IS THE RADIUS OF SPHERE-COMES
2 IF 1GEOM=30R4 OMEGA VALUE IS KFECALCULATEN®,/421Xe®IN SUR. SHAFFS
30MEGA=0,MORE RAYS TO UE ADDED)#,//¢3Xs®2Ik] w8,]295Xe%( 1 FOR READ
GTAPFLS O OTHERNISE) #¢793Xo# w2 =#312eSXe® (] FOR WRITF ON TAPF?
S0 5% 0 OTHERWISE) ®¢ /e3Xo®IPRT z=#,1295Xe®( 1 FOR DETAJLED WRITE nuUT
‘6 FROM EIGENS O OTHERWISE) ®9/,3X98IAFBD =0,J295XKe%( 1 FOR
7STORAGE OF STARTING DATA FOR AFTFRHBODY CAL.% © OTHERWISE) ®o
8793Xs*IGEOM =#e12+SXe®( 0 FOR UNMTFORM SPACING ON NOSE $ ) FOR RFAD
9 IN XBeYBoXSsYS $ 2 FOR READ IN ThH(J) AND DETT(J) $%9/417Xs
55 1 ® 3 FOR CAL. DELTAS AND FINAL xReYE WITH UNIFORM TH(J)S & FOP RFA
20 IN TH(J) AND CAL. FINAL XReYB)®)
WRITE(64207) LIP+1VISeCFsCCol TRAMSKRESsSHIle SMUTMPCN
207 FORMAT (nQ®, CXe®LIP =#914e5%e*( 0 FOR WITHOUT SHAPF CHANGE %
3N FOR SHAPE CHANGE COMFLETED IN M STEPS)®4/93Xo#IVIS =0,]12,5Xe®(

- 60 40 FOR INVISCID FLOW 9 1 FOK LAMINAK FLOW)®4//93Xo®CF (RFETA)=®4F12,5
SeShe®( FOR UNIFORM SPACING SET TN 10000)%¢/¢3X¢%CC 2%eF5,205X00(
6STRETCHING FOR POINTS 8Te JNM*ITRAN AND JMAX)®4/93Xe®ITRAN =®4172,
TSRe® (MUST BE LT,JMAX=JNM FOR THFTA TO GO TO PI/2)%e/93X¢oKRES =4,
BI2+SXe® (INTERVAL IN K FOR RESIDIIF INFORMATION)®#¢/03Xe#FXPLICIT DIS

65 9Sle COEFe =®eF5:30/¢3Xe*IMPLICIT DISSIe CNEF, =#9F9,39/¢3X,
1*COURANT NOo =%9F84297/)
WRITE(64208) JMAX oKMAX 9o JUNMy ITER
208 FURMAT(#0# 02X @ JMAK=®9]S9/ 93X o #KMAXS®9IRe/e3N o8 INVZ®IG,5X,
1 #(JUNCTURE OF SPHERE AND CONL)#4/¢3Xe®ITFR =#41495Xe#(TIME STEPS
70 2FOKR THIS RUN)#)
GAMM] =GAM=]
6GAM11=],0/GAMM]
1TE=0
TAU=0.
75 1T=0
1T75=1
tACTT=0,
FACTA=0,
FACTR=0,
80 JCS=1
PINF=2],
RINF=1,

- - CINF=SORT (FINF *GAM/RINF)

F% QINF=XMACH®C INF

r

X 38

OOO0OO0

40

85 IF(IVIS.EQ.0) GO TO 9

READ CONSTANTS NEEDED FOR VISCUNIS FLOw CAL.

2 READ(S59104) REYIPROPRTICVISsTWASITWAWITURGITF

h 104 FORMAT (5F10.04315)

S REY=FREE STREAM REYNOLDS NO.s PRN= FREE STREAM PRANDTL NO,

- PRTz TURBULENY PRANDTL NQOes CVIG=CONSTANT IN SOUTHERLAND®S (AW

FOR VISCOSITYs TWA= wALL TEMPERATURE

ITwa=z]l ISOTHERMAL wALLes =0 ADIARATIC wALL

ITUR=]1 TURBULENT FLOWs =0 LAMINARP FLOW

1TF=] PRINTOUT STANTON NOe« ONLY, 22 PRINTOUT T=FIELD ALSO+=0 NO ™

95 REYINSREY

. REYNLO=REY/ZQINF

v PRTURB=PRD/PRT

- CVIS1=CVIS+].
WRITE(64105) REYsPRDsPRToCVISoITWALITURSITF

100 105 FORMAT(80®42Xe®RE =0,E15,60/7¢3X4%PR 28 4Fb,V0/9 X *PRITURA,) =8yF !
18439/793%4*CVIS = 110/VINF(KELVIN) =®3FRe3eSXe®( CONSTANT USED IN S
CUTHERLANDYS LAW OF VISCOSITY )19,/93X9®1TwA 28,12:5Xe®( 0 FOR ADIAH
JATIC WALLS 1 FOR ISOTHERMAL WALL)®¢/93Xe®ITUR m®elcebXe®( 0 FOR LA

(2]

3 9

OOOOHOO

etatale!

D-22

LIS T I T A L R I TR T AR - ..
AT TR AN S AR R N T S R P SLICECUR AT .'_‘.4



ML Ny RN [ S e - S
.";__,.‘.J._..‘... R M

M

105

110

115

120

130

135

140

148

150

155

160

g 165

170

-

« ~

106
9

109

100

111

117

Pt )
LRSSV ARG R LA e A

1'"\'7‘\ (]

NSWC TR 82-286

GMINAR $ ) FOR TURBULENT)#¢/¢3Xs#TTF =8,1ceSXe®( 1 FOR PRINT OUT ST
S NO, ONLY $ 2 PRIMT OUY T=FIELD ALSO)®*¢//)

IF(ITWALEQ.L) WRITE(60106) TwA

FORMAT (#0#,2Xe®TWw =*F8,34//)

CONT INUE

SET UP CONSTANTS AT FREE STREAM

WRITE(64109)

FOKMAT (#0®# ,#FREE STRtAM CONDITInMSe®)

UINF=QINF

VINF=0,.

HTINF SGAM/GAMML ®PINF/RINF 0. S*QTMF 02

ETINFEHTINF =P INF /7R INF

SINF=PINF/RINF#8GAM

EIINF®) o /GAMMY ®PINF /K I 4F

WRITE(69100) PINFoRINFsOINFoCINFoUINF o VINF o HTINF o ETINF o STNF oET INF
FORMAT (#0%# ¢ 2X o *PINF (PRESSURE) Z# Flode/e 3o #RPINF(UENSTTY) =#,FH, &,
2/93X¢*QINF (TOTAL VELe) =®oFHoGe/e3X0®AINF (SOUND SPELED) z®eFHebe/0
Jax-oulurtu COMP,) Z®,FH.be/e3NeoVINF (V CUOMP,) =#oFBebe/»

IXs®HTINF (Te ENTHALPY) =®oFBo49/e3Xe#ETINF (T, SPECe FN

aERoV) B8 oFBete/9IXNs0SINF (ENTROMY) =®oFHebs/o3INs*EJINF (INTFRNAL FNE
6RGY) B2 FB40//)

CALL ETATB(ET+CFerMAX)

WHITE(6,112)

WRITE(69111) (ET(K) oK=] oKMAX)

FORMAT (#0% 42X o *NORMALIZED DISTANCE FROM BODY TO SHOCK®)

FORMAT (20Xe10F10.6)

X122 (2e0%GAM®XMACHR#2=5AMM]) / (GAMe1,.0)
X2=(GAM+]1,0) *XMACH®#2/ (GAMM]) $XMACH®##2+2,0)

Pl=xX1*PINF

R1=X2*RINF

ENT=P1/R] #9GAM

PTE(]1e0/X1) %2 (1,0/GAMM]) #(0.5% (GAMe],) *XMACH##2) o8 (GAM/GAMM] ) *PINF
AX=]1o000,5%GAMM] #XMACH®®2

FTORT=XX#PINF /R INF

WRITE(6,117) PT

FORMAT (/32Xo*STAGNATION PRESSURF FTx#ef 10.4)

CHECK FOR FRESH START OR CONTINISATION

IF (IR1.EQ.1) GO TO 22

CALL GRID

CALL JACOB

Ceeo INITIALIZE @ VECTOR TO FREE STREAM VALUZS

DO 1 K=],KMAX

00 1 J=1eJMAX

DI=1,0/D(J9K)

Q(JeKo1)=RINF*D]

0(JyKe2)=RINFRUINF*DI
WlJeKeI)=RINFOVINF*D]

Q(JeKoa) = (PINFRGAMI I+RINF*QINFoep%0,5)*D]

CeeeSET S ARRAY TO 0 EVERYWHERE

1

DO 1 N=le&
S(JyKeN)=0,0

Ceoe INITIALIZE FLOW FIELD FOR BLUNT 60NY PROBLEM

LAMP1=GAM* 1,0

DO 2 J=2+JMAX

IF CABS(XEX(J9192))=0.000001) 60he7

THET=0.5%P]

600 70 8

THET=ATAN (XEY(J91e2)/XEX{Js142))

CONT INVE

KEKMAX

SANG=0eS5®PI=ATAN(=XEY (JoKs2) /XEX (JoKs2))}
AX=XMACH®#28S N (SANG) 082

PS= (2.0%GAMPXX=GAMM] ) /GAMP ) *P INF

RSZGAMP1#XX/ (GAMMI*XX*2,0) *RINF
USZ(160=2,0%(XX=1,0)/3AMP1/XMACH®#2) #QIN}

VS=2,0% (XX=1,0)#COS (SANG) 7/ (GAMP | #XMACA®®28S TN (SANG) ) *OINF
PHZPINFO ((PT/PINF=1,0)®(1e0=1eUPSIN(THE 1) 202+0,12*SIN(THFT)®®4) e
" le)
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KBz (PB/ZENT) ®@ (] ,0/GAM) .
GBESOURT (2. 0*GAM/GAMML #ABS (PTORT=PB/KRH) )
YY=PI#0,S5=THET -

LB=ABS (QB*COS (YY)

vezQReSIN(YY)

U0 2 K=3]lsKMAX

YY=FTIK)

PRESSZPReYY® (PS=-PH)

KHUZRB+YY*® (RS=RB)

OVELNZSORT (24 0%GAM/GAMM] #AES (PTORT =PRESS/PHN) )
UVEL=UB+YY#* (US=uUt)

VVEL=VBeYY® (VS=VB)
QVELO=SQRT (UVEL ##2+VVEL®#2)
#AT=QVELN/QVELOQ

UVELSUVEL *RAT

VVEL=YVEL *RAT

01=21.0/0(J9K)

Q(JeKe1)=RHO®D]

0(JeK92) =RHOYUVEL*U]

G{JeK93) =RHO*VVEL*0]
O(JoKob)S(PRESS'GAHlIORHO'(UVELOGZ'VVEI"?)'0. )eD1 -

CoosREFLECT METRICS AND UEPENDENT VARTABLES ABUNT PLANE OF SYMMETRY

22

DO 4 K=])oKMAX

DU1eK)SD(24K)

XEX(loKo))==XEX (20Ks))

XEY(loKol)SXEY(24Ko])

XEX(19Koe2)=XEX (29K 0 2)

KEY(1oKe2)==XEY (2R o2)

DO S N=]le4

D(1sKaNI=Q(2eK9oN)

0(1lyK93)==Q(29K93)

GO 1O 24

CONTINUE

REWIND 1

READ(1) ((l(JoK)oJ'loJMlX)oKlloKMll)o
(LY JoK) oJd=] o JMAX) g Ku] s KMAX) o
(D (JeK) o =] o JMAX) o K=] o KMAX) o

(C(XEY (JoKoN) 9JB] 9 UMAX) oK=] oKMAX) oNZ]L92) s
(CIQEIIKoN) o UZ] s UMAX) oK=] 9sKMAX) sN=194) o

|
1
1 COIXER(JoKoN) o U= o UMAK) oK =) oKMAK) oNE]192) s
1
1
1

110

o0 6 o0

305

e
a1

23
24

11

JMAX o KMAX 9 XMACHSGAMs ITe TAUSF ACTA (DETT (J) 9 J=1 9 IMAX)
AMACH=QINF /CINF
17S=1Te)
ITER=ITERITY
WRITE(6,110)
¢ ORMAT (#0®, ®*STARTING SOLUTION waAS READ) FROM TAPE®)
CHECK FOR OPTION OF AJDING POINTS
IF (OMEGA.EQ.0) GO TD 23
CHECK IF FURTHER DEFORMATIOM IS MEEDE)D
IF (LIP.€Q.0) GO TO 21
FACTA IS THE FRACTION OF DELTA A) READY DeFORMEDe FACTR 15 THE FRAC
OF DELTA TO BE DEFORMZD IN THIS PUN» SACTT=FACTA+TACTB
READ(S+107) FACTB
FACTT=FACTASFACTE
WRITE(6+305) FACTASFACTY.FACYT
FORMAT (20® 44X o ®*FRACTION OF DELTA PREVIOUSIY DONF2Ry56,24 /454

;'E:ACTION OF DELTA FOR THIS RUN-2eF3.2./+5Xe®TOTA_ FRACTINN oF
DELTA C

OMPLETED=®sf 5.2+/)

CALL JACOB

DO 306 Jm)eJMAX
OETL(J)SDETT (J) oFACTE

GO 70 2¢

OMEGA = 0 AUDING GRID POINTS
CONTINUE

CALL INTERP

CONTINUE
SUM(2)SSQRT (AN (2¢]1) 00207 (24])002)
00 11 J=3.JMAX

SUM{JIaSUM(Jol ) eSORTUIX (Jod) =X 1=lol) ) 082e (T (Js]l) =¥ (J=1e]1))0e2)
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WRITE(6+113)
113 FORMAT (#0®¢®ARC LENGTH®)
WRITE (64114) (SUM(J) 929 JMAK)
114 FORMAT(20X»10F10.5)
WRITE (64+401)
401 FORMAT(/s®0STARTING FLOWFIELD INFORMATION®4/)
RETURN
END

SUBROUTINE INTEGR
COMMON/COM1/JMAX s KMAX 9 JMo KMo XMACH 9 GAM 9 GAMM] 9 CNoDT 9 SMU9 JCSePRT o
1 IPRTsHeOMEGASIToTAUSITERSENTsPTARToPINF oRINF ¢+ QINFoCINFoPToITSs
2 IR1oIN2IAFBDoIGEOMe TMoIVISsITRANICFeCCoUNMIRFYsPRDeCVISICVIS],
3 TWALITWAILIPIKRESISMUIMPosHTINF o FTINF o SINFoETINF o REYINSSUM(40) o
GDETT(@0) sDETL(40) vET(60) o TH(4U) o TTFoFACTHsFACTToREYNLD«PRTURSH
COMMON/COM2/X (40960) oY (40040) s XFX (4006002) o XEY(4004092) oN(40940)
COMMON/COM3/Q(4094004) 9EF (4006) ¢S(4094044) 96(4) sAB(4064) ¢+HVEC(4044)
CeosCOMPUTE FORCING FUNCTION AND STORF TEMPORARILY IM S ARRAY
CALL. RHS
CoesCOMPUTE RESIDUE EVERY 25 STEPS TO CHECK FOR CONVERGENCE
IF (MOD(1T925) sEQ.0)CALL RESIDU
CoeeADD FOURTH ORDER DISSIPATION TO SMNOTH SOLUTION
CALL DIsSIP
CQQQSOLVE FOR Q-BAR=BAR
DO 1 K=2¢KM
CooofFILL ELEMENTS OF I+H®*DX A FOR BLOCK TRIDIAGONAL INVERSION AT EACH
CoeeK TH LEVEL
CALL LBLTRA(K)
Ceoo INVERT BLOCK TRIDIAGONAL. MATRIX AT K TH LEVEL AND STORE SOLUTION IN
CeeeS ARRAY
CALL BTRI(2¢JM)
DO 1 L=1sé
DO 1 J=24M
1 SYJeKolL)=EF (Jsl)
CesoeSOLVE FOR Q=BAR
DO 2 J=2yJM
CooofILL ELEMENTS OF I¢H*DY B FOR BLOCK TRIDIAGONAL INVERSION AT EACH
Ceeeod TH LEVEL
CALL LBLTRB(J)
Coe o INVERT BLOCK TRIDIAGONAL MATRIX AT J TH LEVEL AND STORE SOLUTION IN
CeoeQ ARRAY
CALL BTRI(29KM)
D0 2 L=1y4
00 2 K=24KM
2 QUJIKsL)ZEF (KoL) *Q(Jo<oL)
TAUsTAU+DT
RETURN
END

SUBROUTINE INTERP
COMMON/COM]Y/ZJMAX 9 KMAX o JM oMo XMACH 9 GAMs GAMM] 9 CNoDT 9 SMUs UCSoPRT e

1 IPRToHeOMEGAeIToTAUSITERIENTIPTORToPINFsRPINE o QINFoCINFoPToITSy
2 IR oIN2oIAFBD s IGEOMe TMeIVISeITRANICF 9CCoUNMIREY9PRDICVISICVIS]
3 TWASITWASLIPIKRESeSMUIIMPoHTINF ¢ FTINF o SINFoETINFoREYIN9SUM{4O0) »
GQDETT(H0)VDETL(40) sET(40) o TH(4O0) ¢ TTF+FACTEIFACTTIREYNLD+PRTURB
COMMON/COM2/X (40+40) 9 Y (40040) o XFX (4096002) 9 XEY (4004002) oN(0940)
COMMON/COM3/7Q (40940 9%) oEF (4004) ¢S (4000006) 9G(4) oAB(GLo&) sHVEC(4044)
COMMON/BOTH/X01 9 X02¢ X039 X049eY01 s Y02eY03eY04sSLY9SL2SLIsR) Ry
IRIIRGCTI9CT2eCTIvCT49CTSsCTH XONIRBODY

DIMENSION P(40) 9sYA(20) 9XA(20) s THAD (20}

DIMENSION XZ(40)oYZ(40)9QZ(40+4%) ¢DZ2(40)+ETZ(40)

THIS SUBROUTINE INTEKPOLATES FLOW VARIABLFS FOR NEw GRID POINTS
PISATAN(].) %4,

DTR=P1/180,

p220.5°P1
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READ(59100) JAAJIXeKIM
100 FORMAT (315)
IF (JAALEQ.0) GO TO SI
20 : WRITE(6+138)
138 FORMAT (#0#,*INFORMATION FOR NOSFTIP SHAPE®)
WRITE(69200) JAAeJIX
2001F?RMAT(‘0'0'ADDING GRIDS IN JU=ARRAYs NOe OF RAYS 5#,]12,10Xe8JIX se
ol2)
25 Cc READ INPUT VALUES OF JAA THETAS TO BE ADDED
READ(S+101) (THAD(J) o J=19JAA)
101 FOKMAT (8F10.0)
Cc READ AND WRITE CONTROL POINTS FOR NOSETIP SHAPE
CALL SHAPE
30 WRITE(6,205)
20S FOKRMAT(//7+®*0NEW POINTS ON BODYt®)
DO 9 N=]eJAA
CTsTHAD (N)
CALL CTXVY(XAASYAASDEDBF +CT)
35 XA (N) =XAA
YA (N) 2YAA
CT=CT/PTR
WRITE{6+201) NeCToXA(N) s YA(N)
- 201 FORMAT (SX9®RAY =®y (295X ®AT THBE m®sFT.2¢5Xe"XA B®eFB,49SXe®YA me,fF
n 40 18.4)
A 9 CONTINUE
- JS=2
D0 495 Jsm24JMAX
495 TH(J)S=ATAN((Y(JoKMAX) =Y (Je]1) )/ (X (JoKUAX) =X {(Js]1})}
45 TH(1)®=TH(2)
DO 11 I=1lsJAA
o JMAX=JMAX )
o JNM=JNMe 1
- D0 12 J=JSeJMAX
" 50 IF(TH (J)oLTTHAD(I)) GO TO 12
JuF = y=]
JAFzJe]
RATAR (TH(J) =THAD (1)) Z(TH(J)=TH(JRF))
N HATES(TH(J)=THAD (1)) Z7(TH(JAF)=TH(J))
QB 5S N0 3 JA=JIAF o JMAX
- JISUMAX=JA ¢ JAF
JLzJle]
DO 3 K=]oKMAX
(I oK) X (UL oK)
60 Y (J1+K)3Y (L oK)
D(JT oK) =D (UL oK)
THJT)=TH(JL)
DO 4 Ns)leb
6 O(JIIoeKoNI=Q(IL s KoN)
65 3 CONTINUE
TH(J)=THAD(I)
TH(i)s=THI(2)
DASSORT ((X(J=1 ¢ KMAK) =X (J=1 1) ) #8P¢ (Y (J=1 sKMAX) =Y (J=191)) ®#2)
DBESORT ((X(Jo1 oKMAX) =X (Jolo1) ) #8020 (Y (Js] sKMAX) =Y (Je191)) #e2)
70 VS=DBHRATA® (DA-DB)
. SX=NS*COS(THI))
! SYSDSOSIN(TH ) )
) DO S Ks]oKMAX
X(JoK)ISXA(T)=SX®ET (K)
% Y(JeK)SYA(]) eSYRET(K)
JFFaJAF ¢
RJI=Q(JeK9]) 2D (JeK)
RJu=0Q (JBF 9K e 1) #D (UBF o <)
RJIASQ(JFF oKo 1) ®D (UFF oK)
a0 UJIBQ(JeKe2) 7Q(JeKe 1)
PUISsQ (JBF oK 92) /Q (JBF K9 1)
UJASQUJFF oK 92) 70(JUFF9Kel)
VJEQ(JeK03) 7Q(JeKsl)
vJIB=0(JAF ¢ Ke3) 7Q(JBF eKe 1)
as VJIARQ(JFF 9oKe3) /Q(IFFoKol)
EJ=Q(JeKe ) *D (JyK)
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EJB=Q{JBF 3K s 4) #1) (JBF oK)
EJA=QEJIFF oK 94 ) #D (JFF o)
IF(1.GE.JIX) GO TO 15
90 HJZRJ=RATA® (RJ~RJB)
UJ=UJ=RATA* (UJ=UJB)
. VJZVJ=RATA® (VJ=VJb)
- EJ=EJ=RATA® (E J~EJB)
“ 60 TO 16
< 95 15 RJIZRJI-RATE® (RIA=RJ)
N - UJSUJ=RATE # (UJA=UJ)
ﬁ VJISVI=RATE® (VIA=VJ)

FJSEJ=RATE® (EVA-EJ)
16 NUJeK)IZD(JoK)=RATA® (D (VoK) =D (JHF oK) )
100 DIS1a/0(JeK)
Q(JeKe1)sRU*DI
3 D(JeK92)=UJPQ(J9Kr 1)
. CGlJeKeI)=VIRU(JyKel)
=, OlJdeKeb)=EJ*D1]
g 105 S CONTINUE
JS=J
60 TO 11
12 CONTINUE
11 CONTINUE
110 JME MAX =]
DO 17 K=]eKMAX
DU 18 N=)leb
18 O(1eKeNI=0(2eKeN)
(19Ke3)==0(2+Ky3)
11% D{leKI=V(29K)
K(leK)=X(2oK)
17 Y{leK)==Y(24K)
DO 301 J=14JIMAX
DO 301 K=]9sKMAX
izo DO 301 N=le4
301 QUJeKsN)=Q(J9KoN) *D (J9K)
CALL JACOB
DO 302 J=1leJMAX
DO 302 K=1sKMAX
125 00 302 N=l+4
302 O(JeyKoNI=Q(IsKeN) 7D (JeK)
K=]
DO 8 J=] ¢ JMAX
221,/7Q(JeK0 1)
130 RZ2Q(JoKe 1) #D(J9K)
USQ(JeKe2) ®2Z
VEQ(JeK93)eZ
E=Q(JeK k) #D (JyK)
B P(J)R(E=0HPR® (YRB2+VE82) ) #GAVM)
135 WRITE(6,136)
136 FOKMAT (#0® 4y ®SURFACE PIESSURE DIGTRIBUTION AFTER ADUING 20INTS®)
WRITE(64122) (P(J) eJ3]sIMAX)
122 FORMAT(20X»10F10,5)
RETURN
140 51 CONTINUE
C ADD OR/AND REARRANGE SRID POINTS IN K-ARKAY wITH NEW VALUF CF1
READ(5+101) CF1
WRITE(6,202) KIMe CF1
202 FORMAT (®0®, ®NEW GRIDS IN K=ARRAY: NJe¢ OF POINTS =%0]13sSX*NEW STRE
145 1TCHING COEF. =8,F10,4/45Xs®NOIMA|I 1ZED DISTANCF FRIM BODY TO S+0CKe
2)
CALL ETATB(EToCFoKMAX)
D0 54 [=]+KMAX
S ETZ(I)=ETL])
150 CALL ETATB(EToCFloKIM)
WRITE(6+203) (ET(K)eK2Z)oKIM)
WRITE (64+204)
204 FORMAT(ISX9®#THE OLD VA_UES ARE®)
] WRITE(64203) (ETZ(K)o<m]oKMAX)
K 185 203 FORMAT(10X910F10,4)
J . DO S2 J=] s JMAX

14
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DO S3 K=) KMAX
A2 (K) =X (JgK)
YZ(K) =Y (J9K)
DZ(K)=D(JeK)
00 53 N=).4

53 GZIKeNI=Q(JsKoN)

00 S5 Kz2.KIM
00 56 Ma2,KMAX

165 56 IF(ETZ(M) ,GEL.ET(K)) 6D TO &7
S7 RATESLETZ(MI=ET(K))/Z(ETZ(M)=ETL¢M=1))

170

175

180

185

XCJoK)ZXZ (M) ~RATE® (XZ(M)=XZ (M=]}))
Y(JoKRZYZ (M) ~RATE® (Y. (M)=YZ(M~]))
0{JeK) 5DZ (M) =RATE® (DZ (M) =DZ (M=]}))
RM=QZ (M4 ] ) #DZ (M)

RM14QZ (M=],1)*0Z (M=1)

UMEQZ{Me2) 7QZ(Mo))

UM13QZ (M=]42)/QZ (u=1s1)
VME0OZ{Me3) 7QZ (Me])
VM1=0Z(M=])+3)/0Z (4=1s]1)
EMSOZ(My4) #DZ (M)

EM13QZ (M=]46)2DZ(U=1)

K= (RM=RATE® (RM=RM1) )

UZ(UM=RATE® (UM=UM1) )

VE (VM=RATE® (VM=VM]) )

E=(EM=RATE® (EM=EM]))
0{JeKs1)=R/D (JsK)
V(JeKs2)3U®Q{JeKs 1)
0(JeKe3)3VEQ(JeKrl)
G(JyKeb)ZE/D(JsK)

Pl2(E=0,.5%R® (Ues2eVaa2))aGAMMI

55 CONTINUE
52 CONTINUE

190
121

10

15 101

20

16

25
15

17
30

.-. .‘-.' --..> . -"’."h‘.'-
PP AL M PR P P

KMAX=KIM
KMEKMAX=)

CALL JACOB
FORMAT (12F10.5)
RETURN

END

SUBROUT INE JACO8B
COMMON/COMY/ZJMAX 9 KMAX 9 JM o KMo XMArHGAM HAMME o CNe DT 95U JCSoPRT
1 IPRYoHeOMEGAo IToTAUSITERIENTIPTORTIPINFIRINF ¢OINwCINFebToITSe
2 IR IWZLIAFBO e IGEOM e TMeIVISe T IANCF ¢CCo INUIREY 92D CVICCVIS],
3 TWAITWACLIPIKRESy SMIIMPoHTINF oF TINFoSINFoZTINFo IEYINGSIM(GU) o

GUETT(40) yDETL(G0) sET(%0) o TH(4D) TTF oFACThoFACTToRIYNLD(PRTURS
COMMON/COM2/X (40940) 9 Y (40040) o XX (4D0%2002) o XEY (4094N02) oN(409%0)
COMMON/COM3/70(409%0+4) 4EF (40¢4) S(4004004) 03(4) oA ko) sHVEC(HD46)
OATA IFLAG/O/

IF(LIP.EQ.0) GO TO 13

IF (IFLAG.,EQ.1) GO TD 11

D0 26 J=1sJMAX
DETL(JIDETL (N Z(FLOAT(LIP))

WRITE(64101)

FORMAT (#0B0DY SHAPE CHANGE BEIN~ INSTITUTED®)
CONT INUVE

IFCIT=ITSeGELIPONITLTLITS) 0 T 13
DO 14 J=]eJMAX
IF(ABS(X(Jol)=X(JeKMAK) ) LTo100F=6) G TU 19
SLP2(Y(Je1)=Y(JoKMAX) ) /(X {Je1) =% (Je<MAX))
DD=SQRT (SLP#®#2+],0)

GO 10 15

CcCs=o,

D0==1,0

60 710 17

CcC=1,./0D

DD=SLP/0D

COr "INVE

R( *rex(Jy" .C*DETL(Y)

Y(Jear®m §J. oDDRDETL(Y)

00 1. ~.2¢KM

ETASET (K)

ROJoRKAS (XCSoKMAX) «X(Je)) ) ®ETAGK (. 40]1)
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14 YUJoKIZ(Y(JoKMAX) =Y (Jo)) ) #ETA®Y (Ie})
35 13 CGNTINUE

JMMz JM- )
KMM=KM=]
CeeeCOMPUTE X=XI AND y=XIs DXI AND DtTA = 1
DO 1 K=1oKMAX
40 DO 2 J=2sJM
XEY (JoKe2)=(X(Jel oK) =X (JU=1eK))*0,5
2 REX(JeKs2)=(Y(JelsK) =Y (JU=19K))*0,5
KEY (1oKo2)2(=3,0%X()9K)+4,0%X(2e)=X(3eK))®0,5
XEY (JUMAX 9K 92)Z (I3 0*X LUMAX oK) =40 08X (JMoK) *X (JMM¢K) ) #0,5
45 KEX(19K92)2(=3,00Y (oK) +4,0%Y(2K)=Y(3,K))*0,5
1 XEX(UMAX9K92)=(3.0%Y (UMAXIK) =4o08Y (UMoK) ¢Y (UMMyK) ) #0,5
CeesCOMFPUTE X=ETA AND Y~ETA
DO 3 J=1leJMAX
DO 4 K=24KM
S0 XEY (JsKol)=(X(JeKe1) =K (JoK=1)})*0,5
G XEX(JsKol)Z (Y (JoKel) =Y (JeK=]1))*0,5
KEY(Jolol)=(=3,0%X(J0])44.00X(Je2)=X(Je3))®0.5
XEY(JoKMAX91)Z (308X (JoKMAX) =l oN®X(JpXM) *X (JeKMM) ) #0,S
REX(Jelel)2(=3,00Y(J0s]1)¢4.00Y(Ue?2)=Y(Je3))®0,5
SS I XEXLYeKMAX 91 )=(3,08Y (JeMAX) =l oNBY (JeKM)*Y (JoKMM) ) ®(,G
Ce oo COMPUTE XI=Xy XI=Yy ETA=Xy AND ETA-Y
DO S K=1sKMAX
D0 S J=1sJMAX
DIZ) o0/ (XEX(JeKgl)*XEY (JeKo2) =XFY(JoKol)*XFX (JeKe2))
60 DII=n1
IF LIFLAG.EQ.U) GO TO 7
CoeoADJUST CONSERVATIVE VARIABLES HASFND ON NEW MESH
DO 6 N=1le4
6 Q(JsKaN)=Q(JoKsN) *0(J2K) Z7D]]
6S 7 CONTINUE
Cees THE GEOMETRIC JACOBIAN IS DEF INEU HExt AND STORED IN THE D ARRAY
D(Jex)=DII
KEX(JoKo 1) =XEX(JsKel) D1
XEY (JoKol)==XEY (JoKol) D]
70 XEX(JsKe2)==XEX(Js Ko} eD]
S XEY(JeKs2)=XEY (JeKs2) D]
CosoREFLECT METRICS AND DEPENDENT VAKRTABLES ABOUT PLANE OF SYMMETRY
IF(IFLAG.EQ.0) GO TO 8
NO 9 K=]l.KMAX
75 DleKI=N(24K)
XEX{loeKo))==XEX(29Ks])
XEY (19K 1) =XEY(29Ks1)
XEX(1oeKo2)=XEX(2oK02}
XEY(laKo2)==XEY (29K +2)
80 DO 10 N=ls4
10 (1 4KoN)=Q(2+KesN)
9 Q(lsKe3)==Q(2¢Ks3) ¢
8 CONTINUE
IFLAG=]
as RETURN
END

1 SUHROUTINE LBLTRA(K)
. COMMON/COML /7 IMAX o KMAX 9 UM o KM g XMACH e GAM9 GAMM] s CNeDT o SMU 2 JCSsPRT e
1 IPRToHoOMEGASIToTAUI ITERIENToPTORToPINFoRINFoQINFoCINFoPToITS
. 2 IRYoIW2eIAFBD o JGEOMeTMeIVISs ITRANICF ¢CCoUNMIRFYoPRDICVISeCVISL,
5 3 TWASITWASLIPIKRESoSMUIMPoHTINF o FTINF o SINFoETINF oREYINGSUM(GO) o
GDETT (40) oDETL(40) ot T(G0) s TH(LU) o TTF oFACTB9FACTTIREYNLD PRTURE
COMMON/COM2/X (40940) oY (40040) v XFY(40040+2) o XEY (409%002) 4N (40440)
COMMON/COM3ZQ(4004004) oFF (4064) «S(4004094) 9G(4) 2AB(L04) oHVEC(40464)
CUMMON/COMG/A {40s404) sH(400434) oC(400toa)sHD(40sGok)
10 1UD (4004 94) s AX(40) 9AY(40) oBX(40) 4RY (40)
N0 1 J=]eJMAX
CeeolLOAD RLOCK A MATHRIX EVALUATED AT N TH LEVEL FOR ALL J INTO WD ARRAY
CALL ABMATX(J K,4]) .
DO 1 M=)eb
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0O 1 L=)e0
1 HD(Jsl oMY =AB (L oM)
CoorFILL OFF=DIAGONAL AND DIAGONAL ELFMENTS BASFD ON A 2=ND ORDER
Cee o CENTRAL DIFFERENCE
DO 2 J=2¢UM
SM1=SMUIMP#*D (JU=1+K) /D (JeK) '
SP1=SMUTIMP*D (J+14K) 7D (JeK)
DO 2 M=],4
DO 3 L=1s4
AlJolL oM)==HD (J=1 9L s M) *H '
B(JeLeM)=0,0
3 ClJsLeM)ZHD (Je ]l sl sM) ®n
CeeeSET 8 ON THE DIAGONAL REPRESENTING THE IDENTITY MATRIX TO ONE
AlJoMoM) TA(JoMoM) =SM]
B{JoeMsM) =] ,+2,2SMUIMP
ClJoMeM) =C(JsMoM) =SPI
2 CONTINUE
CoeoAPPLY SYMMETRY R4Ce IMPLICITLY
DO 4 L=1y4
B(24Le1)=B(2sLs1)*A(20Ls])
B(24L92)=B(29L92) *A(2sL92)
B(24L93)=B(29Le3)=A(29L+I)
B(24sLo0)=B(2sLs4) *A(29Lv4)
4 CONTINUE
SM1=SMUIMP#D(1+K)/D(24K)
B(24101)=8(29191)=~SM]
B(2+292)3B(2+2+2)=SM]
B(2¢393)=B(293+3) +SM])
B(2043s4)xB(2+4494)-5M]
C...IMjOiE OUTFLOW BoCe USING LINEAR FYTRAPOLATION IMPLICITLY
= JM
SP1xSMUIMP#D (Je] oK) /D (JeK) 3
DO 6 M=],4
DO S L=1y4
AlJeLoMI=A(JoLoM)=C(JeL e M)

S HlJoLoMI=B(JolL oM) ¢2.0%C(Js oM)
AlJoMeM)=A(JsMoM) +SP]
H{JsMeM) =B (J9MoM) =2, #5P])

6 CONTINUE

CeeoFILL FORCING FUNCTION FRUOM S ARRAY
DO 7 J=Pe+JM
N0 7 M=1,4
T EF(JeM)=S(JsKeM)
FPETURN
END

SUBROUTINE LBLTRB (J)
COMMON/COMY/ZIUMAX o KMAX 9 JMo KMo XMAMHoGAM GAMM] ¢ CNoDT 9 SMU JCRoPRT
1 IPRToeHoOMEGAS IToTAUSITERIENToFTORToPINFIRINF sQINFICINFoPToITSy
2 IR1oIN2yIAFBD ¢ JIGEUMs TMe IVISeIT1RPANGCF ¢ CCo UNMeRFY9PRDICVISICVISE,
5 3 TwASITWASLIPIKRESsSMIIMP o HTINE oFTINF o SINF 9ETINFoREYINeSUM(40) o
GDETT(40) ¢DETL(©0) ok T(40) s THI{GU) o TTFoFACTEHFACTTeREYNLDoPRTURS
COMMON/COM2/X (40940) s Y (40+40) s XFX(40e4092) s XFY (4004092) oD (40040)
COMMON/COMI/N (40940 94) oEF (4004) oS (LU 404) +5(4) s AB(L94) sHVFC(4044)
COMMON/COMG/A(400494) sB(400494) o (400004) osHD(GNehv4) o
10 LUD(400404) o AX(L0) sAY(40) +BX(40) ¢RY (40U)
N0 1 K=1,KMAX
CoeelLOAD BLOCK B MATRIX EVALUATED AT N TH LEVEL FOR ALL K INTO HD ARRAY
CALL ABMATX(JeKs?2)
DD 1 M=],44
15 NO )} L=]e4
1 HD(KsLoM)Z=AB (L oM)
Cooof ILL OFF=DIAGONAL AND DIAGONAL ELFMENTS HASED ON A 2=ND NRDER
Ceo s CENTRAL DIFFERENCE
DO 2 K=24KM
20 SM1=SMUIMP#D (JeK=1) /D (JeK)
SPI=SMUIMP#*D (JeK*1) /D (JeK)
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DO 2 M=]+4
00 3 L=]leb
A(KoLaM)==HD (K=] oL o M) #H
25 B(KeLyM)=0,0
I CUKeLoM)=HD (Kol 4L o M) *H
CeeoSET B ON THE DIAGONAL REPRESENTING THE IDENTITY MATRIX TO ONF
A(KoMoM) A (KeMoM) =SM]
BIKyMoM) =1 ,+2. #SMUIMP
30 C(KoMeM)=C(KyMeM)=5P1]
- 2 CONTINUE
CeesADD SOURCE TERM IMPLICITLY. UD REPRESENTS THE DH/DQ OF SOURCE TERM
IF(UCS.EQ.0)GOTOS
DO & K=2¢KMAX
35 DO 4 M=)le&
v DO 4 L=1s4
-, 4 BIKoLoM)=B (Kol yM) +UD (KoL o M)
- S CUNTINUE
= CoeeADD VISCOUS TFRMS [MPLICITLY
i‘ 40 IF(IVIS.GT.0) CALL VSUATB())
3

CessAPPLY BODY BoCe IMPLICITLY FOR NOS| IP VISCUUS FLOW
A CeoeFILL FORCING FUNCTION FROM 5 ARRAY

- DO 7 K=24KMAX

‘ 00 7 M=],y4

t 45 7 EF(KoM)I=S(JsKeM)

s RETURN

END

LERUINE SNL I a4

1 SUSROUTINE LUDEC (A)

S DIMENSION A (494)

o COMMONZLUDZ L114L210L22oL 319032413301 41sL 4201l 430L4%4aVYeVPIVIeVi,
= 1 Ul2+U135U14sU23+U249134

| S REAL L11oL2)9L22¢L31eL3¢s1.330L 40l 424630l GG
C SUBROUTINE COMPUTES L=U DECOMPOSITINN ELEMENTS
L1l = A(le})
vl = l./L11
ule = VI®A(l142)
10 U13 = VI®A(1+3)
Ulae = VI®A(ls4)
L2) = A(2+1)
L22 = A(2+2) =~ L21%*Ul2
ve = 1,/7L22
15 023 = ( A(2+43) =L2]192U13)% v2
124 = ( A(2+4) = LZ1%yla)® V2
L3] = A(3y])
L32 = A(3+2) = L31%yle
L33 = A(3+3) = L31%Yl3 =-L32%u23
20 V3 = 1./L33
U34 = ( A(3+4) = L31%Y)4 = L3I2*M1124)* V3
L4) = A(ael)
L42 = A(442) = L&4l™U])2
L43 = A(493) =~ L4103 = La2%UcH
25 Lab = Albeb) =~ LOLL1%ULG ~L42% )24 -L&3%U34
V4 = l,/L44
RETURN
END

D-31




o

10

15

20

25

30

40

45

S0

ss

60

65

118
119

11

120
303
117

NSWC TR 82-286

SUBROUTINE OUTPUT (L)
COMMON/ZCOM]L/ZJUMAX e RMAX 9 JMoKMo XMACH9GAM9GAMM] o CNoDToSMUG JCSoPRT e

1 IPRToHoOMEGA IToTAUSITERIENTIPTART P INFoRINFosQINFsCINFoPTeITSy
2 IR o IW2eIAFBD 9 IGEOMs TMe IVISo 1 IRANGCF o CCo UNMoRFY s PRDeCVYISICVIS],
3 TWASITWASLIPeKRESsSMUIMP o HTINF o FTINF o SINFoETINF oREYINGSIM(40) o
GOETT(60) sDETL (40) ot T(40) o TH(4O0) ¢ TTF oFACTBoFACTToREYNLDyPRTURE
COMMON/ZCOM2/X (40940) s Y(40040) 2 XFY (4006L002) o XEY (L0.04002) oD (40440)
COMMON/COM3/Q(4004004) oEF (4004) ¢S (4004004) e5(4) 9AB(404) oHVEC (4044)
DIMENSION FHO(40040) 9SL(40) oCON(R) oCP(40) ¢RCF2(40) s DRAG(4L0) o
1LP(40) 9 XSL(500) »YSL(500)

DIMENSION DCON(4O) sECION(40) o TP LGN3) oP (40 1I)

DIMENSION RD(4093) oDRO(4093) oW (400 3)

DIMENSTION PHI(3)¢C(3)9CZ(3)eCPHT(I) 2UD(4093)4VO(40s3)

NDATA FLAG/1./

GO TO (102¢30495+06) L

CONTINUE

OUTPUT FLOWFIELD DATA

IF(FLAG.EQ,0.) GO TO 118

READ(S9119) (LP(I N ]3] 9KMAX)

FLAG=0.

CONTINUE

FORMAT (80]11)

SUM(2)=SQRT(X(2s1) *#2eY (24])##2)

N0 11 J=3.JMAX

SUM(JI=SUM(J=1) ¢SOKRT ((X(Jol)=X(J=l0]1)) 8826 (Y(Jel)=Y(J=]1¢]))#e2)
RMS=0.0

PERRMX=0,0

KSL=1

SUM(]1)=-SUM(2)

DO 10 K=1.KMAX

1IF(LP(K) .EQ.0) GO TO 131

WRITE(64120) K

FORMAT (#0® 4 #SECOND INDEX=®4]3¢/)

IF (K=1) 30393044303

CONTINUE

WRITE(6+117)

FORMAT (® 1STRo4X e ®*P/PINF®#e4Xo®RO/RINFEoGKs#U/QINF®oSXeoV/QINF®*e5Xe

WOS/SINFReGLX o #HT/HTINF®oSX o *MACH® o BX 9 #CP® o IX 90X 10X 9 #YR 9T Xy
#*EL/ELINF®)

304
301

309
131

306

GO 70 309

WRITE(6430)) .
FORMAT (® 1STR44Xo*P/PINF®Robx,y® S BohXe®U/QINFR9SXo8V/QINF#95Xy
BeS/SINFReaX s *HT/HTINF #4SX e #R/RI#JBXe#CHE AN 9@ X @9 JOXoBY®yTXo
#*E1/ETINF®)

CONTINUE

CONTINUE

DO 66 J=]4sJMAX

EN=Q(JoK94)*D (JeK)

RHO(JeK)=Q(JoKe 1) ®D(JsK)

U=Q(JeK92)70(JeKe 1)

VEQ(JeKe3)/7Q(JeKel)

PASGAMM] # (EN=RHO(JeK) #0,5% (U*Ueyev) )
CPP=(PA=1.)7(0.5"GAM®XMACH##2)

ENTRO=PA/RHO (JoK) #2GAM

HT2GAM/GAMM] #PA/KHO (JysK) 00 ,S® (UnlieVey)

SS=SQRT (GAM®FPA/RHO(JeK))

Ul=U/QINF

v1=v/QINF

HTl=2HT/HTINF

EIR= (PA/RHO(JoK) )7 (GAMMISETINF)

PERR=ABS (HT=HTINF)*100,0/HT INF

IF (PERR.GT.PERRMX) PERRMX=PERR

PMS=RMS ¢+ PERR®#2

SL{JY=SQRT (U2)eveV) /SS

IF(LP(K) cEQ.0) GO TO 66

1F (K=1) 306+307,300

CONT INVE

WRITE(64121) JoPASRHO(JeK) sULoV]IoENTKOoHTLoSL (J) 21CPPOX(JeK) 2 Y (JoK)
1t IR
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60 70 308
307 WRITE(64121) JePAsSUM(J) sU) oV] oFMTROSHT L sRHD (JoK) 0
1 CPPeX(JeK) oY (J9K)EIR
121 FORMAT(I3s11E11,.4)
308 CONTINUE
66 CONTINUE
DO 10 J=3+JMAX
IFU(SLLY) .LE.I.O.ANDoSL(J-l).('E.l e0) s ORL (SL (1) .GE-I.O.ANR.SL (J=1).
1 LE.1.0)) GO Y0 12

12

10
111

122
110

107

6l

62

65
63

164
64

2

GO Y10 10

JSL=J

JSLM=JUSL-]
COEF=(1,0=-SL (JSLM) )/ (SL(JSL)=SL (.)SLM))
XSLAKSL) =X (JSLMeK) *COEF® (X (JSLex)=X{JSLMeK))
YSL(KSL) =Y (JSLMeK) *COEF® (Y (JSLaK) =Y (JUSLMeK))
KSL=KSL+]

CONTINUE

WRITE(6+111)

FORMAT (#0®,® SONIC LINE LOCATION®e/)
KSL=KSL=1

DO 122 K=14KSL

WRITE(64110) XSL (K)oYSL(K)

FORMAT (# XSL=®4ElleleIXo®YSLEZ®sF]],4)
RMS=SORT (RMS/JMAX/KMAX)

WRITE(6,107) PERRMX4RMS

FORMAT (#Q®,® PERCENT ERKROR IN HT=®4F12.493X9® RMS OF PERCENT ER

CROR IN HT=#4E12,44/)

TOGM2%2 . /GAM/ XMACH® #2

DO 61 J=]eJMAX

RU=Q(Jele1)®D(Js 1)
E=Q(Jolsu)®D(Js])
UsQ(Jele2)/7Q(Jslel)
VEQ(J91+3)/70(Jslel)

PASGAMM] ® (E=RQ®0.5% (URe2+Veu2))
CP(N=TOGM2* (PA-1,)
RCP2(JI =Y (Js]) #e2

CONTINUE

SUM2=CP (2) *RCP2 (2)

IF(UMAX=]1) h4eb63s62

DO 65 Js2+JMAX

SUM] =SUM2 _
SUM23SUMR+0.5* (RCP2 (J) =RCP2(J=1)) ®*(CP(J)+CP(JU=1))}
REB=Y (JMAX 1)

DRAG (J=]1) =SIIM]1 /RR®#2

DRAG (JMAX ) =SUM2/RB* a2
WRITE(64164) DRAG (JMAX)
FORMAT (1 X9 ®*PRESSURE. URAG =#4S5X+F13,10)
CONTINUE

RETURN

COUNTINUE

Cc OUTPUT E AND F CONSEWRVATIVE VARIARILES
WRITE(64103)
103 FORMAT(#0®¢37Xs#CONSERVATIVE VARTABLES®)
NO 7 K=]1ysKMAX
WRITE(6+104) K
104 FORMAT(00®,0Kz8,[20//94X o0 )8 36K 0t | Ry ]OXs0F20,)0Xe®EIN 10X *E LW,
2 JUXI®F 109 10XoOF 229 10Xe®FI04)0R,#F4®,/)
DO 7 J=1leJMAX
CALL EFCON(JsK,4))
DO 8 N=loé
8 CON(N)=G(N)
CALL EFCON(JsK92)
DO 9 N=1l,4
NN=N o b
9 CON(NN)=G(N)
WRITE(64105) Jo (CON(N) oN=1+8)
FORMAT(1548E12.4)
KETURN
Cc STORE DATA ON TAPE2 FOR RESTART

7
105
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o 3 CONTINUE
e 140 WRITE(2) ((X(JoK) o JZL o JMAX) oKZ] o iKMAK) ¢
"N (Y (JoK) e US] g JMAX) s K= ) oKMAX) o

|
1 ((DUIoK) 9 U] e JMAX) o KB ] o KMAX) o
1 COCXEXCIoKIN) 9 S Lo JMAX) oK =] oKMAX) oNZ]92) 0
1 (CIXEY (JoKoN) 9 JE) 0 JMAR) oKE] o KMAX) gNZ142) o
1 (CIQUIoKoN) 0 JZ] o JMAX) oK=) o KMAX) oNE]1 04 ) o
1 JMAX o KMAX 9 XMACH s GAMs IToTAUSFACTTo (DETT (J) ou=] 9 IMAX)
WRITE(64+113)
113 ngnAY(OOO.OSOLuTION 4AS BEEN STNRED ON UISKe)
RETURN
c STORE INITIAL OATA FOR AFTERBOUY CAL. USING NMSWC INVISCIN 3D CODE

4 CONTINUE
READ(5+100) JWRIT
WRITE(6+401) JWRIT

40) FORMAT (®0®,%DATA AT J=ze,]392Xe* 1S STOPED FOR AFTERBODY CAL.*®)

JEIRIT
NC=KMAX
MC=3
2Z=x(Js 1)
ATTACK=0,
ACH=XMACH
YAW=0,
GAMMAZ) .4
P!NF".
DINFz].
PHIN=ZIL 141592
NGAS=0
NTEST=0
KRX=0,
FN=0,
FY=0,.
FA=0,
MXxQ
MY=0
nl=hH
FNZ=0.
FYZ=0.
FAZ=0¢
MAZz0
mMYZl=0
MZZ2=0
OPHS?..‘TAN‘lo)
N0 35 M=]eMC
JEJWRIT
PHI (M) SDPH® (M=]1)
C(M) =Y (JoeKMAX) .
CZ(M)S(Y(JOI.KNA!)'Y(J'IQRMAX))/(X(J'lvKMAX)-X(J’loKMAX))
CPHE(M) =0,
DO 31 K=z=]eKMAX
JAzJe]
IF(X(JAWK) LT ZZ) J=JA
Jizge]
FO(KoeM) =Y (J9K)
DRO(KeM) 20 (J9Ke 1) *D) (JeK)
VQ(KeM) =0,
ENZQ(JeKe4)®D (JeK)
UAZQ(J9sKeI) 7Q(JeKel)
VAZQ (JeKe2) 7Q(J9Ks 1)
RI=Y (J14K)
D12Q(JleKe1)®D (J]eK)
E1=2Q(J]1+Kek)®D (U] oK)
UIz20(J1eKe3)Z7Q(J) 0K 1)
V12Q(JleK92)7Q(JLeKoe])
RATIOR(2Z=X(JeK) )/ (X (J) oK)} =X(JeK))
UAZUA*RATIO® (U1=UA)
VAZVA+RATIO® (V1=VA)
ENSENCRATIO® (EL1=EN)
DRU (K eM) ZDRO (K o¢M) ¢RATIO® (N1 =DRO (K sM) )
RD (K oM) 2RD (K oM) ¢RATIO® (R1=RD (KsM) )
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UQ (KoM) 2UA
210 WiKy,M)=VA
PIRaM)Z(GAM=]¢) * (EN=DRO(KsM) ®0,.5# (UA®asVARYA))
IF (M.6GT,1) GO TO 31
WRITE(6+101) KeP(KoM) sDROC(K M) oW (KoM) s VO (KoM) oA (KsM) ¢ RD (KoM)
101 FORMAT(#0®,8Kz®,1292X 9 ®PRESSE®9F 10, Lo2X s *DENSE®9E10,492X0
215 14AX VEL=®oE10.492Xs#CINCUM VELZ®,E10,4e2Xs®RAD VELE®4E)0,492X0
2%RD=%4E10,4)
31 CONTINUE
100 FORMAT(1S)
IF(X(JWRIToKMAX) £Q,22) GO TO 34
220 C (M) =RD (KMAX 9 M)
CZMIZF(Y(JLoKMAX) =Y (JoKMAX) ) Z (X ()] oKMAX) =X (JoKMAX))
34 CONTINUE
1F (M,6T.1) GO TO 35
WRITE(64302) MePHI (M) 9C(M) sCZ (M) 4CPHI (M)
225 302 FORMAT(#0®4 1SS0 (2X0E10.4)0e//7)
35 CONTINUE
k=]
WRITE(T) NCoMCoATTACK 9 YAWIACHIGAMMA P INF oD INF oPHIDeK 022
NGASe NTESTe RRXe .
FNe FYo FAs MXy MYe M74 FNZo FYZ0 PAZ0 MXZe MYZ79 MZ2e
(PHI(M) s C(M) g CZ(M)ye CPHI(M)e M = | o )
C(RD (NoM) sUQ(NeM) s VO (MoM) oW (NoM) o P (NoM) sURO(NoM) o
M =19+ MC)e N =1 o NF)

230

V& W=

RETURN
235 C NUTPUT DETAILED RESIDUE INFORMATTON
S CONTINUE
IfF (KRES.EQ.0) GO TO 33
WRITE(6+114)
DO 32 K=2¢KMeKRES
2640 WRITE(6+115)K
WRITE(60116) (JoS(JeKol)eS(JeK92)eS(J9K093)sS(JeKebh) oUm2¢IM)
32 CONTINUE
33 CONTINUE
114 FORMAT(1HO2TGS»*DETAILED RESIDUF INFORMATION®9/9T45:28(1H®))
245 115 FORMAT(IH +T60+#StCOND INDEX 3®,764)
116 FORMAT(IH 2J4e4E)SeTe2Xol494ELS, T}
RETURN
C OUTPUT HEAT TRANSFER INFORMATION

CONT INVE

250 REY=REYIN
CMUU= (TWA®#] ,S)#CVIS1/(TWA+CVIS)
TSTAG=],¢0.5%GAMM] ® XMACH®»2
CC=CMUU/ (REY*PRD®* (TSTAG=TWA))

. WRITE(64+221)

- 255 22)1 FORMAT(#0®,#DISTRIBUTION OF STANTUN NUMBER®)

WRITE (6,220)

220 FORMAT (20% 92X o® )09 ]5X98S8g | BXsGTH ) 1BXo8T )% 1BXe8Tc®y]RXe2TI®)
DO 69 J=]lJMAX
ECON(J)=SQRT(XEX(Je192)#02+XEY ()s]le2)®e2)

260 DCON(II =(XEX(Jolol)® XEX(Jo192) eXEY(Jolol)®XFY(Jele2))/7ECON(I)
NO 69 K=1,3
PlJsKIE{Q(J9Ke4) =05 (Q(JoKs2) 2224Q(JeKe3)®82) /7Q(JeKe]))

1 *0(JeK)®*GAMM]
TP(JeK) =P (JeK) 7D (JeK) 7Q(J9Koe ))

265 69 CONTINUE
DO 79 J=2¢JM
TNN=OCON(J) 20.5® (TP (Jele1)=TP(J=19]1) ) ¢ECON(J) ®(=3.*TP(Js])*4,2TP ()

1 92)=TP(J93))%0,5
ST=CC*TNN

. 270 WRITE(6218) JeSUMII) oSTeTPIU )« TRP(Je2) e TP (U0 ]I)

y 21RA FORMAT(IS¢5E20.6)

79 CONTINUE

. . IF(ITF.EQ.1) RETURN
DO A9 Jz2sJIM

27% WRITE(64501) JeSUM(Y)

WRITE (6+502)
00 B9 K=z=] ¢KMAX

ryv e
AR B

‘o
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PIKE(Q(JoKo4)=0,5*(Q(JeKe2)882¢0(JeK03)®82) /0 (JeKel))
1 *D(JeK) ®GAMM]
TIKPIK/D(JeK) 70(JeKe 1)
SJKC(X(JOK)°X(J01))"ZOGY(JOK)-V(JOI))"2
SIKsSSORT (SJK)
UJK=Q(JeK92)70(JeKs])
VIKEO(JeK 93V /0(JeKe )
SUVESPJIKSGAMZ (Q(Jeke ) ) ®D (JeK))
UMACHESQRT ( (LIJKea2ey  ea?) /SUV)
WRITE (/eSOIIKsSIKeTICoPIK9UMACHUIK 9 VUK
89 CONTINUE
501 fONMAT(SXo'J"olbolOl-'SlL:'.Fd %)
502 FORMAT (BXs®K#® 95X 9o ®NONMAL DISTANCF® 2 10X ®T1EMPERATURE®¢ 10X,
1 *HPRESSURE®¢ 10X ¢ *MACH NO® 910X o #11=VELOCITY R J0X o #V=VELNCTTY®)
5031F?RMAT(SXDl305X-El5.bo§loﬁl$.50§lo£lS.SobloElSoSoSloElﬁoStSXOElSoS

RETURN
END

SUBROUTINE RESIDU
COMMON/COM) /7 IMAX s KMAX s Mo KMo XMANH 9 GAM9 GAMM] o (NeDT 9SMU» JCS o PRT
1 IPRToHoOMEGAIToTAULITEROENT orTORToPINF oRINF oDINFoCINF oPToITSy
2 IRLoIW2oIAFBD o IGEOMeTMoIVISeITRANICF ¢CCoUNMIRE Yo PRDICVISICVIS],
3 TWASITWASLIPOKRESosSMIIMP oHTINE oFTINF o SINFoETINFoREYINGSIM(40) o
GDETT(40) sDETL (40) oET(40) e TH(LO) ¢ TTFob ACTUFACTToREYNLDWPRTUKRR
COMMON/COM2/X (40940) oY (40040) s XFX{4Ue4092) o XF Y (4004002) 9N (40460)
COMMON/COM3/0(4004004) sEF (4004) +S(40040459) oG 14) sAB(L04) oHVEC(4044)
RSOMAX=0,0
KSUTOT=0,0
Q1234=0,0
DO 100 JUs2.UM
DO 100 K=2.KM
®SUSQR=0,0
DO S L=)e4
QLMNTSS (JoKol ) #02
RSDSQR=RSDSOR*QLMNT
IF (OLMNTLT.0Q1234)6UTOS
Q1234=QLMNT
J1236x=J
K12348K
L1233l
5 CONTINUE
IF (RSOSQR LT RSOMAX)GDOTO10
RSOMAX=RSOSOR
JRESDU=Y
KRESDU=K
10 CONTINUE
RSDTOT=RSDTOT+RSDSOR
100 CONTINUE
RSOMAX=SORT (RSDMAX)
RSDTOT=SQRT (RSUTOT)
Q1234=SQRT (Q1234)
PERCNT=RSDMAX/RSDTOT®*100,
HleE;G.ZOO)JRESDUOK“ESDUORSD“AI0950707OVERCNToJlZ3hoK1234.L12369
1 0123
200 FORMAT(® RESIDUE INFOIMATION® 99X 2159 3F10.500S(®ol3e®e0y]39098,12,
» *)s8,F10.5)
RETURN
END
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SUBROUTINE RHS
COMMON/COM]Y 7 JMAX s KMAX 9 JMoR Mo XMACH s GAMy GAMM] o CNeDT o SMU 9 JCSePRT e
1 IPRToHsOMFGASIToTAUWITFReENTIFTNARToPINF ok INFoQINFsCINFoToITSy
€ IRLyIW2oIAFBD s IGEOMe TMeIVISe I TRANCCH oCCo INMRF Y9 PRDeCYIGeCVIS],
3 TWASITWASLIPOKRESsSMUIIMPoHTINF o FTINF e STNFoETINF o REYINGSUM(40) o
GDETT(60) sDETL (LO0) o T(40) o TH(GO) o TTH oF ACTHoeFACTToREYNLD o PR TURE
COMMON/COM2/X(40940) oY (40040) s AFX (4U036062) o XEY (4094002) oN(40940)
COMMON/COM3/Q(4094004) oFF (4004) 4R (40460¢0) 95(4) sAB(494) yHVFC(4044)
Ceee DATA Cl9C2+C3/1409-140+0,0/ FOr 2 POINT ONESIDED DIFFFRENCING
Coae DATA CleC24CI/1.50=2.00¢0.5/F0K 3 POINT ONESIDFD UVIFFERENCING
DATA C1+C24C3/1409=14040,0/ )
Ceeos THIS SUBROUTINE COMPUTES THE RIGHT HAND SIut OF THE UELTA FNRM
CoeesEQUATION
CossFORPM E CONSERVATIVE VARIABLES. AND DIFFERENCF, STORE IN THE S ARRAY
DO | K32,KM
DO 2 J=] 4eJMAX
CALL EFCON(JeKs]1)
DO 2 N=)y4
2 EF (JyN) =G (N)
CoeoCENTRAL DIFFERENCE € CONSERVATIVE VARIADLE
DO 1 N=le4
DO 1 Jz24UM
1 S(JeKoN)=(EF (Je)loN) =L F (J=19N))*H
CeooFORM F CONSERVATIVE VARIABLES ANUL NIFFERENCF, ADD TO PREVIOUS S
Co e s ARRAY
DO 15 J=2¢JM
DO 4 K=]14KMAX
CALL EFCON(JsKs2)
DO 4 N=)+4
4 EF (KyN)=G(N)
CoeosoCENTRAL DIFFERENCE F CONSERVATIVE VARIABLF
DO 3 N=]ly4
DO 3 K=2.KM
S(JeKaN)E=S (JgKyN) = (EF (Ko ]l oN) =EF (K=1yN) ) *H=HVEC (KsN)
3 CONTINUE
1S CONTINUE
Ce oo COMPUTE TURBULENT VISCOSITY COEFFTICIENT IF NFCESSARY
(o IF(IVIS.FQel «ANDITUR3FQel) CAILL MUTUKR
CeeeADD VISCOUS TERMS TO RIGHT HAND STNE
IF{IVIS.EQ.1) CALL VSRHSH
RETURN
END

SUBROUTINE SHAPE
COMMON/COM] Z7JMAX o KMAX 9 UMo KMo XMACH 9 GAM 9 (AMM] 9 CNeDT 9SMU ¢ JCS9PRT
1 IPRToHoOMFGALIToTAUSITERIENToPTART oPIMFsRINFoQINFICINFoPToITSy
2 IR GIWZ2oIAFBD o IGEOMeTMe IVISeITRANSCH 9CCoINMeREY9PRDICVIGCVIS],
3 TWASTTWAGLIPoKHFSeSMIIMP oHTINE o FTINF o SINF oE1TNF o REYINGSIM(60) o
GUETT(40) sDETL(40) sET(40) e TH(LO) o TTF oFACTHFANTTIREYNLD4PRTUNH
COMMON/ZBDTH/ZXO1 o X029 X034 XN49YUL o YUZ29 Y030 Y0 e SLYoSLELeSLIRL 4R
1RIIR49CT19CT24CTIoCTGoCTSsCTHIXNNIRBUDY
COMMON/XYPS/X1 9 X2o X3 9 R4 o XSoXOOAT oY1 0Y20VIeYLoYSeYOeY?

Cc THIS SUBROUTINE READS AND wRITES CONTROL PARAMETERS FOR NOSETIP S

READ(S¢121) X1 oX2eX39XGsXSeXboXT
121 FORMAT(AF10.0)

(o
122 FORMAT (20X¢10F10+5)
Cc
READ(S5¢121) Y1oVY2eYIeYboYSeYbeYT?
C
WRITE(64131)
131 FORMAT(20®, SXe#X AND Y VALUFS FNR THZ CUNTROL POINTSe)
WRITE(6¢122) X1 oX29XIJeXboXSeXBeXT
WRITE(64122) Y1oY2eY3eY40YSeYbeY7
C
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READ(S9121) R1sR2ekIsRG

WRITE (6+132)
FOKMAT (#0% »SXs®RADIUS FOR CIRCIH AR ARCS®)
WRITE(65122) R1sR29RIsRG

READ(S9121) SL1eSL2sSLI

WRITE(64133)

FORMAT (#0®,SX s ®ANGLES FOR STRAIGHT LINES®)
WRITE (64122) SL1+SL2eSLI
NTR=3.14159265/180.

YOlale

X01=R]

SL1=DTReSL ]

SLesNTReSL2

SL3=DTR#*SL3

XQ2=X2+R2#C0S (SL1)

Y02=Y2=-R2*SIN(SL])

X03=X3-R3#*COS(SL1)

Y03=Y3+n3I*SINISLI)

X043XS+R4*COS (SL2)

Y04zYS=R4®*SIN (SL2)

WRITE(64134)

FORMAT (#0# ,SXo®CENTERS FOR THE CTRCULAR ARCSH®)
WRITE(64122) X019sYOlo X025 Y02 9X03, Y139 X04sY0G
RCONEZY6/COS(SL3)

XUU=X6+RCONE®SIN(SL3)

OMEGA=X00

wRITE(64+422) X00

FORMAT {#0#,#X00=NEW OWEGAZ#¢F10,6)
PBONYZXN0

CcTl TATAN(Y1Z(X00-X1))

T2 EATAN(Y2/ (X00=X2))

CcT13 SATAN(YIZ (XO0=-X3))

CT4 ZATANIYL/ (L X0G=X4) )

c15 SATAN(YS/ (X0OU=X>))

CTe ZATAN(YE/ (XOO=XD))

WRITE (64135)

FORMAT (2084 #THETA VALUES FOR CUNTKOL POINTS®)
WRITE(649122) CT1«CT29CTI9CT4eCISCTE

RE TURN

END

SUBROUTINE SHOCK
COMMON/ZCOMYZIMAK e KMAK g JMgKMo XMACH S GAM(AMM] o NoDT s SMUs ICSoPRT
1 IPRToHeOMEGAIToTAUS ITERSEMTorTORToPIMF o INF o QINFoCINF o To 1TSSy
2 Ikl IW2eJAFHD s JUE UM TMAIV]ISe I IRANICF s CCo UNVeRF Yo PRDeCVIGeCVIS]
3 TwAsITWASLIPoKRESsSMUIMPoHTING oFTINF o SINFoETINF o REYINeSIM(40) 0
QDETT(O0) yDETL(4U) st TL40) o TH(GU) o TTFoFACTL oFACTTOREYNLD «PRPTURB
CUOMMON/COM2 /A 140040) oY (40 040) s XFX (4004 0ec) o XFY (LU 4Ne2) oN{4N440)
COMMON/COMIZN (40000 04) obF (4N e%) oS (4Us%004) ¢3(4) eAS(494) sVFC(4044)
DIMENSION P(4003) oPRILGO) sETALLN) sUlGUe3) oUXT(40)olit TAILO)
# V(6003)oVX](40) o VETACQU) o (40 03) oPTAU(LU) o DTS (U)o XST(4N) 9 YST(40)
DATA XSToYS5T/74090,0040°0,0/

CoesCOMPUTE THE FLOW VARIABLES ONE ME QM INTERVAL HFLOW SnOCK

15

20

I I R R )

= A T e

#MS20,.0

0SEmM=0.0

KMMaKMAX =2

NO 3 K=],3

DO 3 Js) o JMAX
KRSKMAX=JeK

781 ,0/7Q(JeKKe])
RUJeKIZQ(JeKKo 1) 2D (JeRK)
UlJeK)BO(JeKKe2) ®2
VIJeKIBG(JeKKe I) @7
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E2=Q(JeKKek) *D (JoKK)
3 PUIKIZ(E2=0:S*R(JeK) # (U(JeK) #9024V (J9K)#92) ) #GAMM]
CeooCOMPUTE P=Xlys U=Xle P=ETAy U=ETAs ANU V-ETA DERIVATIVES
DO & J=2eUM .
PXL(N=(P(J*1s3)=P(U=143)) 0,5
URT(J)B(U(J*)9I)=U(J=]193))%0,5
4 VAL (J)=(VIJ*193)=VI(JU=1+3))®0,5
PRI(1)==PX](2)
UXI(1)==UX](2)
VRI(l)avxI(2)
PXLI{JMAX)Z(3.,0%P (JMAX93) =L, 00P ( IMeI) oP (UMM ) ) ©0,5
UXT (JMAX) = (3,000 (IMAX93)=4,0%U( MeI) eUU(IMM35)#0,5
VXI(UMAX) 2 (3. 00V IIMAR93) = o DBV I JMe3) ¢V (UMM 3r) #0,.5
DO S J=]yJMAX
PETA(N)=(I.0%P (Je3) =te 0P (J92) *P (Js 1)) #0,.5
VETA(DN 2 (3. 0%U(J93) =4 02U (Je2) *11(Je]l)) 20,5
VETA(JUI=(3.00V(Js3)=6.0%V(Je2)+v(Jel))®0,.5
§ CONTINUE
IF(IT.EQ.ITER) WRITE (64100
DO 10 J=)sJMAX
K=KMAX
lf.T:O.
UBAREXETeU(Jo3) #XEX (JoKs1) eV (Je ) *XEY (JeKe])
VBARZXETOU(Je3) #XEX(JeKe2) ¢V (J9I) *XEY (JeKo2)
RCS=GAMEP (Js 3)
CeeoDETERMINE SHOCK TIME STEP
SPSND=SORT (GAM®*P (JeI) /R (J93))
ETATZ==(XEX(JoK92) ®*XST(J) ¢ XEY (JoKo2) *YST (J))
SIOGAZABRS (UBAR) ¢+ SPSND*SORT (XEX (JeK 91 ) ®®2eXFY (JoKoe 1) #02)
SIGR=ABS (ETATeVBAR) ¢SPSND*SQRT(XFX (JeKe2) #22eXFY (JoKe2) #82)
SIGAR=AMAX] (SIGA»SIGH)
NTS(J)=,90/S1GAL
IFCITWENLITER) WwRITE(60105) JeSTRALSIGHILTS (J)
105 _FORMAT(# Ja#3 123X e ®S[0AZ®4F 130G IXe®STOhEe ol 13,959 3IXe®NTS: 13.5)
==RCS®(UXT (N 0XEX (UKo ) ) ¢VRT(J)SXEY (JoKo) ) CUETA(JI) ®XEX( SuK o2
1 *VEFTA(JIOXEY (JeKs2) oV (Je3)/7Y L JaK)))
Coo o DETEKMINE PRESSURE AT SAOCK EXPLICTTILY
11 PETA(N 2P (J93) eNTS(J) B (=UBARSPXT (J) =VIARPETA (J) *¥)
10 CONTINUF
CeooFIt L HOUNDARY POINTS FOR PRESSURE
PETALY)=PETAL?)
PETA(IMAX) 22, 0*PE TA (UM) =PE TA LIM=])
CeseSMOOTH PRESSURES AT SHOCK USING FoURTH ORDER SMONTHING
SMUS=0.5
DO 14 J=3¢JMM
14 PXI(J)=PETA(J) =SMUS#0,12S% (PETA(.J=2) =4 0SPETA(J=]1r*6,0%PFTA(J) =40
> PETA(I*1)*PETA(I*2))
PXI (2)=PEYA(2) =SMUS®0,125% (2,04PFTA(2) =3, 00PFTA(3) *PETA(&))
PXI(1)=PXI(2)
PRXI(IMI PETA (IM) =SMUS®R0 4 125% (PETA(IM=2) =4, OSPETA ( JMM) ¢5,0%PETA (M)
> =2,0%PETA(JIMAX))
PRI(JIMAX)=2.00FX] (UM) =PXT (JMM)
N0 1 Js)1aJmMAX
Ceo«DETERMINE SHOCK ANGLE DELTAZARCTAM(=ETAY/EFTAX)
LVELTASATAN(=XEY (JoK92) /XEX (JoKsP)?
SD=SIN(DELTA)
CD=COS (DELTA)
U1 T=QINF«CD
p2=pxl (J)
IF(P24LE.0.0) GO 10 &
22GAM*]1,0
XMX=SQRT (0.5/GAM® (P2/PINF®*ZeGAMMY )} )
QS=CINFoxmMX=-U1T
PH=pP (Js 1)
RBER(Je )
uB=11(Je )
vhav(Je3)
EBZPH/GAMM] ¢ 0 ,SeRH® (U3ee2eVROE2)
U2T22,08() ,0=XMA®®Z)®CINF/ ((GAMe]0) ®XMX) oU) T
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R2=RINF# (P2/PINF +GAMML /7)Y / (1 ,0¢GAMML/ Z#P2/PINF)
U2=0INFeSD*82+U2T7#CD
V2=QINF #SD*CO=U2T*SD
F2=P2/GAMM] (0 S#R2® (U2ar2ey2a82)
CoosCOMPUTE PTAU
PTAU(J)=(P2=-PB) /DTS (J)
CoosCOMPUTE CONSERVATIVE VARIABLES AT SHOCK
KEKMAX
DI=1,0/0(J9K)
0l(JeKel)=R2¢D]
Q{JeKe2)=R2%U2*D]
QAlJeKe3)zR2%V2eD]
QlJeKob)=E2*D]
Coo e DETERMINE ANGLE OF XI=CONST LINE WITH X=-AX]S
KIKMAX
IF (ABS (XEY(JeKs)))=0,000001) 7+7.8
7 THETA=]1,57079633
60 TO 9
6 CONTINUE
THETASATAN(XEX(JeKe ) /XFY (JsKel))
9 CONTINUE
Ca e s COMPUTE SHOC@ SPEED IN X AND Y DIRFCTIONS
HETA=THE TA=-ULELTA
GSE=QS/COS (KETA)
IF (AHS(QSE) oGt o ARS(QSFM))JINS=))
IF (ARS(NSE) +Gbt, AHS(QASEM))ONSEM=NSE
RMS=RMS + SE #e2
XST (J)==QSE*COS(THETA)
YST(J)=QSE*SIN(THETA)
THETASTHETA®ST7,.29578
DELTA=DELTA®57,29578
HETAZBETA®ST,2957H

IF(ITEQITER) WRITE(64101) JoTHFTA9OELTAIRETA¢XMXoULToUPT9QSE

> XST(J) o VYST(J) sPReP2eRBIRCIUBIU2«VHBIVReEBIER
> +PTAL(Y)

Ce oo PROPAGATE SHOCK
R{JeKIZX {LJ9K) oXST (J) #DY
Y{JoKIZY (JeK) eYST(J)®DT

CeoeoADJUST OTHER GRIO PUINTS

X8=xX(Jel)

Y82y (Jsl)

DAXEX {JeKMAX)=XB

DYYzY (JeKMAX) =Yg

DO 2 K=2yKM

ETAZET(X)

XlJeK) = XU ¢ OXX®ETA

Y(JeK) = YB ¢ OYY*ETA

CONTINUE

CONT INUE

RMS=SORT (RMS/ JMAX )

WRITE(64102) RMS»JQS»QSEM

100 FORMAT (#0®,*FROM SUB., SHOCK®)

- N

101 FORMAT(90® 8 n8 1294 Ko ®THETAS® oF 10,001 X e SDELTAR®9E Qoo I X o *BE TAR®,
> ElOeko/oOXo®MAR®oE 1060 Xo® Ul 1n00E10,003Xe®2TE®9E10.602X ¢ *0SEx®,
# El0he2Xe®XSTB®EL0sbe2Xe®YSTE0,E10060/7+9X9]11F10:4)

102 FORMAT(® RMS OF SHOCK SPEEDE®9E]12:49I3X9®Jx®91333X9*MAX SHK SPD=e,

> E12.4)
RETURN
6 CONTINUE
KaKMAX
WRITE(64103) JoeP2+P(JeI) oPTAULY)

WRITE(6+104) UBARIVBARWPXI (J)oUXT(I) oVXI(J) oPFTALJ) ¢UFETA(JI) o
> VETA(J) oRCSoXEX(JoKo)) o XEX(JoKa2) 9 XEV (JoKo 1) o XFY (JoKeP) 9V IJ93)

> Y{JeK)

104 FORMAT (SE15.5)
CALL OUTPUT (D)
CALL EXIY

103 FORMAT (® NEGATIVE PRESSe AT SHUCKs JB®o12¢3X¢®PNu®pE10,603N,

> *POS®9E10,40IK0*PTAUS®F10.4)
ENV
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SURROUTINE TRIE (AeneCoXot oNLot1)
NIMENSION A(2) osHI(Z) oCU2) o X{2) ok (2)
A(nNt) = CUNL)Z8(NL)
F (NL) = F(INL)/B(NL)
MLPY 3 NL ¢ )
DO 1 J = NLPLe NU
2= 1e 7 (BUJ) =ALI)ERLI=]))
A = ClJ) 2
1 FLU) = (FI)=A(J) ot (J=1))®Z
HUPML = NU « NL
10 2 Jl = NLPls NU
J = NUPNL = J]
FAN=F (J)=X(J)*F (J*])
RE TURN
ENY

SUBROUTINE VSMATH (J)
CUMMON/TOMY/ZJMAX o RMAX g UM g KM ¢ XMACH s GAM e CAMMY o CNoDT e SMU ¢ JCSoePRT e
1 IPRToHsOMFGASIToTADGITER Ot NToPTORT o INE ¢RINF «QOINFoCINFePToITSe
2 IR o IWPeIAFBN e IGEUMeTMeIVISeIIQANGCF ¢CCoUNMokF Yo PRDICVIReCVISIe
3 TAASITWASLIPWKRESsSMUIMPeRTINE oFTINF o SINFoELINFoREYINoSIM40) o
GDETT(L0) sDETL(GU) ot T(GO) o TH(40) o TTH 9FACTH«FACTTIREYNLD «PRTURB
CUMMON/COMP/X (4094U) oY (40040) o XFX (40040 e2) o XF Y (4004002)eN(40440)
CUMMON/CUMI/Z0(4004094) sEF (40904) 4 (GUo4004) oG (&) sA3(GLok) sHVEC(G044)
COMMON/COM4L/ZA (4004064) sH (LU 9494) oC{GUs404) sHI (400G 0k4)
LD (400404) s AX(40) sRY (40) oBX(40) 4RY (40)
COMMON/VISC/ZU(40) oV (40)sCL(40)902(40) 0CI(40) oCal40) oCS(6N) oCE{GN),
1CT(40) o TC(00) oCS) (40) 9CSP2 (40) 9(SA(LU) 9CSG(40) +CSH (V) +CSA(40) o
2CST (40) +rR(40)
COMMON/VISK/CMUKAP (GU) s TURMU {4144 0)
DATA PRTReFPTe030T3/100143333333133339.3333314333333¢06A66666666486/
CeeeSET UP COMNSTANTS NELUEU FOR ADDINA VISCOUS TERmMS OF S AND
CoeeT MATRICES IMPLICITLY
HRE=0,5*DT/REYNLD
c OGPR=GAM/PRD
NO 10 K=],KMAX
CoooADD NON=AXISYMMETRIC VISCOUS TERMS OF S MATIRIX IMPLICITLY
Cc THESE TEPMS ARE OF SECOND DERIVATIVE TyPt
RI=1,0/70(J9K0]))
HR)=Q(JeKe2) *R])
VIK)Y=Q(JeKe ) #RR)
TT=(Q(JsKs&4) #R)1=0D% (J(K) 2oV (K)*ag))a(AMM]
CMUKAP (K) = (TT##],5)#CvIS1/(TT+CVTS)
GMU=CMUKAP (K) « TURMU (JeK)
GRAP=CMUIKAPR (K) « TURMU( Jo K) #*PRTUHA
GPRKSOPRRGRAP
OY=]14/Y(JeK)
OJAC=HRE /D (J9K)
GMUJAC=GMUSDJAC
EYSXEY (UeKe?)
EX=XEX(JeKo2)
EYS=EY®*FY
FXS=EX®F X
FRY=EX®E Y
Cl(K)=GMUJIAC* (FRTHE XS+t YS)
Cé (K)=GMUJAC*EXY*0I
CI(K)=GHUJAC® (EXS*FRT®*E YS)
Co(K)=GPRK®DJACH (EAS*EYS)
PRIX)=R]
TCIK)IZQ(JeKe4) *R]I=(U(K) 2824V (K) #u2)
CS1(K)=6MUJAC*OY
Cl(k)=Cl(K)®RR(K)*2,
C2(k)sC2(K)®KR(K) *2,
CI(K)=CI(K)*RRA(K) *c,
Ca(K)=Ca(K) *HR(K) *Z,
CHIK)=TICSLUIK) RN IK) 7Y (JoK)
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CHIK)BEYRDJIACORR (K) /7Y (JoK)

CTIK)SEX®DJIACORR (K} /Y (JeK)

CS2(K)2CS (K) #V (K) #*t.X

CSI(K)=CSIK)*V(K)*LY

CS4 (K)=CSIK) *(U(K)#EX+V(K)*EY)

CSS(K)=CS(K) *EX

CS6(K)=CS(K) #E Y

CST(K)==GPRK*DJIACHXEY (JoK92) #RI(K) /Y (JeK)
10 CUNTINUE

LO 20 K=24KMAX
KKR=K=1
HU(K 9201 )5=(CLl (KR)PU(KR) ¢+ C2(KR) #V(KK))
HO{K9202)=C1 (KR)
HD(Ke293)=C2 (KR)
HD(Ke294) =04
HD(K9391)3=(C2(KWF)®U(KKR) ¢CI(KK) #v(KH))
HO R ¢302)=C2(KK)
HO (K ¢ 343)=CI(KR)
HD(Ke394)=0e
HD (K 949]) == (CLH{KN)*TCIKR) ¢+CL(KH)RU(KR) #9222 ,8C2 (KR) ®U(KR) *V(KR) +C3
1 (KR) #V (KR) #e2)
HO(Ks492) == (C4 (KR)=CL(KR) ) *U(KK) +C2(KR) *V (KR)
HD (K94 93) == {CL{KR)=CI(KR) ) *V(RK)+C2(KR)®U(KR)
HD (Ko494)=Ca (KR)
IF(KEQ.kMAX) GO TO 20
KP=K+}
D (Ke291)==(CL(KP)*U(KP) +C2 (KP) #y(KP))
UD(Ke2+2)=Cl (KP)
DK e243)=C2(KP)
UD(Ke29e4) =00
UD(Ke391)==(C2(KP)®U(KP) +CI(KP)#V(KP))
UD(Ke302)=C2(KP)
1) (K9343)=CI(KP)
DK 9394)=0,
LD (K 9401 )==(CL(KP)*TC(KPY*CL(KP)RUKP) #2822 ,2C2 (KP) RU(KP)RY(KP)+CI
1L{RP) 2V (KP)#e2)
UD(Kgl92)z={CL(KP)=CL(KP)2#LI(KF)+C2(KP)*V (KP)
VD (K94 93) == (C4H(KP)=CI(RP) ) #V(KF)+C2(KP) *U(KP)
1D (K obow)zCalKP)

20 CONTINUE
VO 30 K=24KM
Kk=K=]
rP=Ke]
10 31 N=2+4
DO 31 M=]40
A(KoNIM)=A(KeNoM) =HD (X yNyM)
P{RgNoM) =H(KoNgM)* - AD(KPoeNoM) ¢ 11D (KR 9NoM)
CIKoeNIM)=C(KeNsM)=UD (KoNsM)

31 CONTINUE

30 CONTINUF

CeeeAD) ADDITIONAL AXISYMMETRIC CONTRIRUTION TO S MATRIX IMPLICITLY
CoooTHESE TEMMS ARE OF FIRST DFRIVATIVF TYPE

DO 40 K=)enMAX
HO(re2el)=CS2IK)
HD(K9242)=00
HD{Ke293)==CS5(K)
HD(Ke391)=CSI(K)
nD(Ke3e2) =0
HU (R 0303)=2=CShH(K)
MU Kok ) )2CS4(R) %2 #V(R)
(K94 92) ==CS2(K)
MDD (K e%93)3=C56(K)=LS3(Nn)

40 CONTINU
NO o] KR=P kM .
1O 4] N=2eb
o 41 M=1,3
A(RgNoM) A (KoNeM) ¢HD (K=]1¢NoM)
CIngNIM) =C(K9gNoM) =H) (Ko ] ¢MeM)

41 ConTINUE
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CeoeADD THE TERMS OF AXISYMMETRIC MATRTX T IMPLICITLY
CoeoF IRST ADD TERMS OPERATING ONM O VECTOR

61

60

N0 A0 K=2eKM

rPsSKe]

Kks=K=1

V=Y (KP) =V (KR)

DUSULIRP) =L {KR)
HD(Ke291)==(COHIKPI®U(KP) +CT(KP) 2V IKP))

DD (Ke201) 5= (COHIKR) #BU(KK) ¢CT (KR) #VIKR))

bl (Ke2s2)=Co(KP)

N (Ke292)=CH(KK)

HD(Ke293)=C7(KP)

V0 (Ke293)=CT(KR)

HO(Ky294)=0.

UD(Ke294)=0e

HD (K939 1) ==2.%Co (KP) *V (KP)
HU(K93e1)==2+%Co (KR) #V (KR)

HD(Ky3e2)=0.

UD(Ks3e2)=0.

ML (Ke393)=2.%C6 (KP)

UD(K9303)=2.%C6 (KK)

HD(K9396)=0.

HO(Ke394) =00

HD(Ke4 01 )SCSTIKP)*TCIKP) =COH(KP) # (U(KP) ##2+FRTEY (KP)##2)=CT7(KP)
* PU(KP)#V(KP) /3,
UD(Ks491)=CSTIKRI*TC(KP) =CO(KR) # (U(KR) #42+FRT®#Y (KR) ##2) =CT (KR)
¢ *U(KR)#V({KR) /3,

HD (K94 92) 2= (CST(KP)=CH(KP) ) #U(KP)=TI®CT (KP) *v (KP)
UD(Koke2) == (CST(KR)=COHIKR) ) PULIKR) =TI®LT (KR) *V (KR)
D (K94 93)==(CST(KP)=FRT®CE(KP) ) #V (KP) ¢CT(KP) =L (KP)
UD(Ko493)==(CST(KR)=FRT*C6 (KR) ) #V(KR) ¢CT(KR) *U(KR)
HOU (K% 96)=CST (KP)

UD (K94 e4)=CSTIKR)

N0 &1 N=2s4

00 61 M=l44

A(KeNoM) =A(KgyNsM) ¢UD (KsNoM)
CIKyNeM)=C{KsNoM) =HD (KsNo¢M)
B{Ke3¢1)=8(KeIg1)*b8C5(K)#V(K)
hiKe3s3)=H(K9393)=6,%C5(K)
Hi{Kobol)zH{Keayl) +4,*CH(K) PV (K)na2
P{Kebo2)zB(Kebe2)*S5.#CT(K)®DV/3,
H(Re493)=B(Re&s3) =S, #CT(K)®DU/ 3.~ ®CE(K)®V(K)
CONT INUE

HE TUKN

eND

SUHROUTINE VSPHSH

COMMON/COM] ZUMAX s KMAX g Mgt g KMACH s GAMe GAMM] ¢ CNoDT s SMU JCS+PRT s

1 IPRToHeOMEGAsIToTAUSITERSENTIPTORTOPINF oRINE «QINFeCINFoPTe TSy
2 IF1eIWZ2eIAFBD s IGEOMe TMeIVISsITRANICF 9CCoUNMIRFYoPHDICVISSCVISL,y
3 ToAsITWASLIPoKWESsSMUIMPoHTINF oF TINF o SINF o STINF o REYINGSIIMIGO) o
GDETT(40) sDETL(40) o T(40) o TH(4U) TTF ok ACTheFACTToREYNLN ¢ PRTURK
COMMON/ZCOMP/X(40040) 9Y(G0e40) s AFX(40060e2) o XFY(2094002)eN(40040)
CUMMONZCOM3/Q (40040 04) oEF (4094) S (4Us%004) 45 (4) ¢AT (L ob) sHVFC(4044)
COMMON/COMG/A(400496) 9B (400494) oC(4U9be4) sHD(400494)

D (a09&9s) s AX(40) 9AY (40) oHX(40) 4RY (40)
COMMONZVISC/ZUL40) sV I40) oCl (40) 9C2(40) sC3(40) eCo(40) 9CS(40) 9CO(4L0)
1C7840) 9 TC(aU) 2CSI(40) oCS2(40) 9CSI(40) 9CS4(40) +CSS(40) +CSE(40) o
2CS7(40) yRR(40)

COMMON/VISKR/CMUKAP (40) s TURMU (40440)

NATA PRTRsFRT9039T3/7)0014333333333333¢433333333333419.666666666666/
DO 1 J=]eJMAX

00 1 K=]+KMAX

TURMU(JeK)I=0,

HRE=0,5*0T/REYNLD

GPREGAM/PRD

N0 30 J=2sJM
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DO 31 K=1sKMAX
#1=1,0/0(JeKel) 7
RR (K) =R]

25 UIK)I=Q{JsKs2) *R]
VIK)=Q(JeKe3) *R]
TTZ(Q(JoKst) ¥R1=0.5% (U(K) *#2+V (k) #82) ) #GAMM]
CMUKAP(K) = (TT##].5)#CVISL/Z(TT+CVIS)
GMU=CMUKAP (K) + TURMU (J9K)

30 GKAP=CMUKAP (K) ¢ TURMU ( Jo K} ®*PRTUKK
GPRK=GPR®GKAP
0Y=1,/Y(JeK) '
JJACZHRE/D ( JsK)
GMUJAC=GMU#DJAC

35 EY=XFY (J9Ks2)
EX=XEX(JyKy2)
EYS=EYHEY

3 EXSzEX®EX

4 EXY=EX®EY

& 40 €1 (K)=GMUJAC#* (FRT*LXS+EYS)

a C2(K) =GMUJAC*EXY*»03

C3(K) =GMUJAC® (EXS+F RT#EYS)
C4 (K) =GPRK#*DJAC® (EXS+EYS)
. TCIK) =0 (JoKs4) 2R1=0,5% (U(K) #8820y (K) #42)
s o5 CS1 (K) =GMUJAC*OY
a CSS==T3#CS1 (K) #v (K)
- €S2 (K)=CS] (K) *EX
i CS3(K)=CS1(K)*#LY
Y CS4 (K)==CSS# (U(K) #EX eV (K) *EY)
1! 50 CST(K)=GPRK®DJACHEY
31 CONTINUE
DO 4) K=29KM

. CS(K)=(TC(K+1)=TC(K=1)) %05

CO(KI=( UlKel)= UIR=1))*0.5
- 55 CT(KI=( V(Kel)= V(K=1))®0.5
N CS5(K)=CS2 (K) #(U(K) #CT(K)=T3#V(K)*C6(K))
m CSH(KI=CSI(K) # (U(K)#CSH(K) *FRT#V (k) ®CT (K} )

G O e
. i

~ 41 CONTINUE
CHUY1)=(=3,8TC(1)+4e8TC(2)}=TC(I) 20,5
- 60 COU1)ST (=3, Ull)+4e® J(2)= U(3))#0,5
3 CTU1YEt=3e® V1) *4e® V(2)= V(I))1#0,5
‘ CS(KMAX) S (3. #TC(KMAX) =4 o#TC (KM) o+ TC(KM=1))®0,5
" COHIKMAX)=(3.% U(KMAX)=4e® U (KM)e U(KM=]))#0,5
CT(KMAX)=(3e® V(KMAX)=Go® v (KM)e V(KM=1))#0,5
65 DO 32 K=24KM
KP=Ke+1
KH=K=]
CSKRPKP=CS] (KP) #T3#Y (J4KP)
CSKRKR=CS1 (KR) #TI*Y (J9KR)
70 SP2=C1 (KP)#C6 (KP) +C2 (KP) #C7 (KP) =CSKPKP#XEX (JsK ¢ 2) *V (KP)
SR2=C1 (KR) #C6 (KR) +C2 (KR) #CT (KR) =CSKRKR*XEX { JoK 9 2) *V (KR}
EF (Ke2)=SP2=5SR2
SP3=C2 (KP) #C6 (KP) +C3(XP) #CT (KP)=CSKPKP#XLY (JoK ¢2) *V (KP)
SR3I=C2(KR)*CE(KR) *CI(KR) #CT (KR) =CSKRKRE#XEY (JoK92) *V (KR)
75 EF (Ke3)=SP3=SR3
SP4=Ch (KP) #CS5 (KP) ¢ (C1 (KP) #U(KP) + (2 (KP) #V (KP) ) #C6 (KP)
1 +(C2(KP) #U(KP) ¢CI(KP) ®V (KP) ) #C7 (KP) =CS4 (KP)
SR4=C4 (KR) #C5 (KR) ¢ (C1 (KR) ®U(KR) +C2 (KR) #V (KR) ) #C6 (KR}

4

J 1 + (C2(KR)*U(KR) *C3(RR) *V(KR) ) #CT (KR) =CS4& (KR)
p. 80 EF (Ke&) =SP4-SR4

ﬁ T2=(CSI(K) #COIK) +CS2(K)*CT (K) ) &2,

- TI=(22(CSI(K)*CT(K)=CS) (K)®V(K) /Y (JsK)) )2,

T4z (CST(K)#CS(K) ¢ (CSS(K) +CSH(K) =TIV (K) #8277 (JsK) ) *CS] (K) ) *2,
> EF (Ks2) 2EF (K92) T2 .
- 85 EF (Ko3)ZEF (Ke3) T3
EF(Kok) =EF (K9 &) e TG
32 CONTINUE

DO 33 K=24KM
90 00 33 N=22+44
3 33 S(JeKINI=S(JsKeN) *LF (KeN)

T
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30 CONTINUE
RE TURN
END
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Table D4. Input Data Cards

Card No. Format Parameters
1 815 JMAX, KMAX, ITER, IPRT, IRl, IW2, IFABD
2 815 JNM, IGEOM, LIP, KRES, ITRAN, IVIS
3 7F10.0, XMACH, GAM, TM, OMEGA,
2F5.0 CN, CF, CC, SMU, SUMIMP

x % # x » Stop here for inviscid flow over sphere-cone and follow by , , 4 & &

last input card, Example 1

4 5F10.0, REY, PRD, PRT, CVIS,
315 TWA, ITWA, ITUR, ITF

x % % x x Stop here for viscous (laminar) flow over sphere-cone and
follow by last input card, Example 2

Data cards 1-3 are always needed for any runs of inviscid
* % % % * calculation. Card 4 must be added for any runs of viscous
calculation

The following data cards are needed for doing arbitrary
% % % % % nosetip shapes with cone afterbody. For simplicity,

examples are given for inviscid flow only. For viscous

flows the same additional data cards must be included.

Ak kK & If IGEOM = 1, read in XB, YB, XS, YS for arbitrary
nosetips shape, Example 3

(%), 8F10.5 XB, YB, XS, YS for each J

(4 + JMAX),
Followed by the last input card

If IGEOM = 2, read in Th(J) and DETT(J) and LIP for the
* % * * * posetip to deform from sphere-cone to the desired nosetip
shape, Example 4

k k k %k %

k * k& % %

* % % % %

* k * % %

* % % % %




" (4)9
(4 + .'IMAX/S)Z

(5 +J'MAX/8)2

.

(5 + (JMAX/‘S)XZ)Z

* k k k %

shape.
(4)3’4 7F10.0 X1, X2, X3, X4, X5, X6, X7
i (53,4 7F10.0 Y1, Y2, Y3, Y4, Y5, Y6, Y7
- (6)5 4 7F10.0 Rl, R2, R3, R4
. »
" (8)3’4 7F10.0 SL1l, SL2, SL3
% % % % x For IGEOM = 3 uniformly distributed TH(J) in the nosetip , ., . , .
portion, then the last input card follows. Example 5.
% % x x  If IGEOM = 4, read in TH(J) in the nosetip portion, then , , 4 4 &
the last input card follows. Example 6.
(9)4 8F10.0 TH(J), J = 1, JMAX
“ L] L] .
JMAX
(0 + 55,
% % # x x Note: when only a fraction of the total deformation is done , , , . &

8F10.5

8F10.5

NSWC TR 82-286

TH(J), J = 1,JMAX

DETT(J), J = 1, JMAX

Followed by the last input card

for this run, read in FACTB before the last input card,

D-47

If IGEOM = 3 or 4, read in control points for the nosetip , , , . .
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(9)3 . 8F10.0 FACTB
or
(10 + %),‘ .
For adding points.” OMEGA = 0 and IRl = 1 after reading
' EEER *
cards 1, 2 and 3 the 4th card is *ExR
g 4 315 - JAA, JIX, KIM
‘2, % % %« x 4 When more rays are needed, JAA # 0 and KIM = 0. Read in  k k k *
& . the THs for each added ray. Example 7
i, 5 8F10.0 THAD(J), J = 1, JAA
Si Followed by reading control points for nosetip shape:
- 6 7F10.0 X1, X2, «v..., X7
g 7 7F10.0 Yi, Y2, ....., Y7
& 8 7F10.0 Rl, ....., Ré
\:».':.
- 9 7F10.0 SL1l,....SL3
Followed by the last input card.
% % % % % When only increase or change points in the K - direction , , , , &
Then JAA = 0 and KIM # 0. Example 8
5' F10.0 CF1
Followed by the last input card.
Last input card controls the output of flow variables at
* * * * * each K 1ine. LP(K) = 1 prints out the flow variables; * k& %k & %
LP(K) = 0 skip printing
Last 8011 LP(K), K = 1, KMAX

- '-'I.=.’.‘:’.‘
R . «
. v s e

...........

Final

When starting data is needed for afterbody calculation, let

® % & * * TJAFBD = 1, A data card for JWRIT must be read in after the * * * % *

last card. Example 8.

I5 JWRIT

D-48

PP P Gy




000§°2 = (ASHINI TYNMIINII MNITI
0000°T = (AJOWINI) INIS

0000°0 = (ASUINI *J3dS °1) gNILI
0000°6 = (AdTWHINID *L)NILN
0000°0 = (°dW0d A)INIA

969S°C = (°gW0D M) ININ

2€01°1 = (033d4S ONNOS) INTY
9696°C = (°I3A Wi0L) IN1D
0000°t = (ALISNIO) INTY

0000°1 = (3YNSSIud) Nl

SNOILIONGD wvINLS 3344

it Mgl Jedh suafil iiadh Shall Jiei .

(N SINL ¥O4 Sd31S ML) oot = uisl
B (INOD ONV JUIHIS 40 JBNLINAT) 6l =
. 21 sV
p'. 022 sxvWr
. ) 08°2 = °ON 1Nv¥Nod
.“ 0ST°* = °4303 *ISSIC 1101 VemI
050° = *4303 °1$S10 1131Vdx3
. (NOILVMBOJNT 3NQIS3¥ HOJ4 ¥ NI WANILND) 1 = Sy
(2/71d 0L 09 OL ViJHL HOJ WNC=XVYWF°17 38 LS 1 s nNviLl
: (XYNE ONV NVYLISHNE *18 SINIOD 504 ONINIAIWLS ) 00°t = 33
8 (00001 OL 135S ONIIVAS WNOJINN ¥OJ4 ) 00000°000001= (v13@) 5
<& (R0 NYNINYY 804 T $ ROVS QTISIANI ¥04 0 ) 0 = Sial
) (SAI1S N NI 0313WH0D IONVHD 3dVHS ¥0J N S JONVHD 39VHS LNOMLIA 204 O ) 0= a1
" o (GASOX TWALJ ° WD ONV (FIML NI QVIY 04 @ SIFIHL WHOJING HAIM GA%@X WNIJ ONV SYITN3Q * WD 804 € A
L, = $ (F)4030 ONV (F)HL NI OVIY ¥04 2 S SA®SXBASEX NI Qvid ¥04 T § ISON NO ONIIVAS WHOJINN 804 0 ) 0 = w0391 &
N (ISIANINLO 0 $°v) AQOGU3LIV ¥O0J VAVO ONILNVIS 40 FOVNOLS ¥04 1) o = 084vl
o O (ISIMYINL0 0 SN3913 WOY4 ANO 3LIMA @3IVIVA30 804 1 ) 0 = 1441
- 5 (3S1#43M10 0 $23dvi NO 311¥A b04 1) 0= 2l
= 13S1A4ML0 0 Si3dvy Ov3¥ ¥04 1) o= tul
(G300Y 3@ 0L SAVY 340W® 0sv9INOSINOI-IWIHAS 4O SNIOVE IHL SI VOINO*0°19°YOINO) §22°S = ¥9IW0
SIND3I0 000°0 = IVONV-4TvH (AQOBHIL IV) INOD
09°T = Lv3H 31413345 40 Oliva
. 00°C = YIGWNN HOWN
d113SON B3A0 ROVS JTULIMMASIXNY
inding peajurag
111001001001
st* so° *t  *000007 §°2 s22°s e 't 3
[} 1 1 * o 61
0 0 o o o0t 2t @2
spae) eieq indul
S T 91dwexy
v.«.
N
.-
SIEIICITY * o FEYRNIN R o RN IR gl S Y -3 PRI - o




’ 10039191° 1003G6E99° 10039695° 000362€2° T0+31t61° 10030001° 10+329€1° 10-31€28° 00939509° 10036261° 1[0¢32992° 02 -
r.: 10039691° T[Q*3GE€S9° 10036225° 00431962° 10039581° 10030001° (04364C1° [0-3€9v6° 0003606L° 10030gSl° [0439292° 61 ‘
b 10032091° 10°30€€9° 1003SG599° 0003CLL2° 10¢3L101° 10030001° 10+4309€1° 00¢32SCT1° 00°399LL° [0¢36291° (0+32922° 01 -
o 10e3TLT°  10049019° T1003LT19° 00+3S2T€° [0¢399L1° 10030001° 10030091° 00032981° 00¢3To¥.° 10e302L1° [043000€° L1 o
.t [0+30101° T0¢31985° 10+3209€° 00038€LC° 10039591° 10030001° 10e30lol® 0003.1€2° 0003990L° 10239581° [00385€€C° 91 S
10036891° [0¢3€655° 1003927€° 00+03CSev° 10032651° 10030001° [0039291° 00435042° 00+39259° 10¢34702° 1003508€° S1 :
10039261° 10+320€5° 103229 000301€5° T003€y9I® 10030001° 10+32991° 00¢3910C° 00035509° 10¢36612° [0¢3Socy* ol
10038902° 1003806%° 10+35922° 0043€629° 10+30€C1° 10030001° [0432S01° 0003292€° 00¢3269S° 10¢31092° 1003596%° ¢!
0e3II9T2° 1004069%° 10+32481° 0003€8CL° 10039121° 10030001° 10+3TL01° 000308CC° 00032060° 1[0035192° 10031595° 21
1003€S22° 10+46927° 10°36491° 00+39558° [0+3ITO0TT° 10+30001° (0035691° 00¢3629C° 00+3¢01Cy° 10035€082° 100368€9° 11
[0e3dE9Ee® [0e3506L° ([0¢309(1° 00439LL6° 0043/L96° 10+430001° 10+36601° 00+368€C> 00+30€L€° T1003950€° (0¢3651L° 01

10038292° 10037105L° 00+3S9C8° T0437011° 00+38520° 10030001° [03T1STI® 0043592€° 00+3291€° [003022€° T0e36E6L° 6

10039052° 10030.0t° 0003929S° 1043€221° 00+3659L° 10+430001° [0¢3€251° 00+3650€° 00031992 10¢39.9€° [0035020° @

100394G2° 1039€9¢° 00+3952€° 10430€ET° 00+39959° 10030001° [0+3€ESI® 000371622° 00+39912° 1003099€° 10¢30€96° L
10040€92° 100300(<° 00035S21° T10¢3Co9(° 00+39965° 10430001° 104329G1° 00¢36E92° 00¢31SL1° T10¢3520€° 20+36001° 9
10+36992° 10040141° T0-3CS9€°~ 10¢32€ST° 00+3¢SSY° 1[0430001° [0+430SS1° 00039%02° 00¢36191° 10+3296€° 20435901° S
L 4

€

4

1

10038242° 10036221° 00+326S1°~ 10+3€091° 00+3099€° 10+430001° 10+439SS1° 00+32191° 00+3t611° 10036909° 20¢30111°
10039622° 00350%L° 00°39192°~ [0+3€S91° 00+38202° [0430001° [0+309S(° 00+3BCTTI° 00+3ICTIT° T0e3Colve 20<3loll”
10030942° 00+49.9¢° 00+430€82°= 10038291° 00+39092° 10¢30001° 10032961° [0-3€9689° 00¢39927° 10+3001¥° 2043LS11°
10039942° 0003919¢°~ 00030€82°~ [0+438291° 00+38092° 10+30001° [0329S1° 10-3€98%°~ 00+34921° 10+3081v* 20+3LS511°
NII3ALD A X 492 HOVH INILH/ AW INIS/S AN1O/A ANTO/N INLY/08 MNld/d 1st

v sX3IONI ONOD3IS

LUeICULL®  1U*a9¢ea” (U 470YD° UVegevLt” LUSIUPCiL™  LUCJUOUL®  L0edival® U=J09L1° V0cdoiuL® 10ed9s9u°  [0¢30112° O©2
10432041° 10035225° 10+36225° 0043€921° 10+30921° 10430001° 10+319G51° [0-32521° 00¢30182° 10+35020° (0+30112° 61
10039121° T0039025° 10+32G4%° 00039981° 10032921° 10+30007° 10+37961° 10-35569° 00¢32224° 1039€LL* 10039212° 81
100329L1° 10+31915° [0+3262%° 00+39612° 10¢326€1° 10+30001° 10+319GT° 00¢39SCI° 00+3IEL¥L°® 10¢3192L° 10+3€0€2° 1
10030€01°  T00342€05° 10+3SCHE° 00039€£2° 10036091° 10+30001° [0+319G1° 00+43€S61° 0003S5202° [0+38649° 1043€222° 91
10+3ST61° U0+3269¥7° [0+36ACC° 0043649€° 10032991° [0+30007° 10+37{9S1° 00+39992° 00+39959° [0+362€9° (0+3261€° Sl
10+430102° 1043904%° 10038662° 00+3009v9° 10430081° 1003000T° 10+319S1* 00+354682° 00+30265° 10030985° [0eILLLE® o1
10039012° 10+350%9° 10+35952° 00439055° 10+36112° 10030001° [10¢3IT9SI° 0043081€° 0003I22€S°* 100326€S° 10+38999° €1 -
10034022° 1003£22%° 10+39G12° 00436€29° 10439L4€2° 10+300071° 10+319G1° 00+3ICLEE® 00+3ICY9%° 1003€269° [0+35925° 21 e
. 1003€0€2° 10045€6C° [00328241° 00036200° 10939992° 10+30001° 10+3T9ST* 00¢3I9SHE® 00+3I9S6€° 10+30599°  [0430609° (1 et
., 100356€2° T0+3119E°  10+39991° 00435896° F0+3€T62° 10+430001° 10+319ST° 00+3I1ICHE* 0003082€° T10+3596€° 10039069° 01 L
Tn 10e30292* T10¢3962L° 10+30911° [0+31601° T0+3LL1€° 10¢30001° 10+319GTI* 004320€C° 00+3€E€92° [0+391SE® 10+3928L°
- [0035652° 10049.8<¢° 00039999° [0432€21° 1003829€° [0+430001° 10+319G[° 00¢3I9LOC® 00+JECO2° T0+IL90C° [0+365L9°
?m 1003€292° 10039.9¢° 00+36£29° 104399€1° 10+¢3859€° 10+3000T° 10+3T19G1° 0043€9L2° 00+328971° 10036252° 10039666°
1 10030892° 10+3960<° 00+35029° 10+39891° 1003296€° 10+30001° [0+3[9S1° 00¢32262° 00¢39701° 1030112 20+35€01°
. 10034242° 10+3SI91° 00+3165652° 1U+3L8ST°® 10032€0%° 10430001° 10+319S1° 00+3ST61° 10-3€229° T10+3Ty9(* 20430011°
. 103€922° 1003¢o11°® 00+301CT® 10+39991° 10¢35919° 10430001° 10+319S1° 00+39001° (0=-3012€° 10032211° 20¢31SI1°
¥ 10039042° 00¢39104° 10-36249° T00392L1° 1003952%° 10030001° 10+31961° 10-39659° [0-39911° 00¢3ICCOL® 20+396811°
10038642° 00¢3v9Ed® 20-3192S° T00326L1° 100320€%° 10430001° 10+319G1° 10-31682° 20-38621° 00+399E€2° 20+3%021°
102306L42° 000399€2°~ 20-31925° [0032541° 10+320€%° 10030001° T0+3[9GTI° [0-31682°~ 20-38621° 00+399E2°= 20¢39021° .
dNILar13 A X dd lusy INBLAW/Z LW INIS/S INIOZA INLO/N H INld/d 18t 2

1 =Y30NI ONOD3S el

D-50

NSWC TR 82-286

NN OrDO

b, NOTAVHUOINT OT314A0T4 ONILuVLS

G S9CLI°0  99902°0 208CL°L 96992°L Y186(L°9 1€62C°9 LY098°S COV6E°S  61L226°Y AR
b P6ESYY  21S00°C  0291S°C  99L90°C  19825°2  1L601°2 €O0%9°T  60221°1 92€0L° 2vec2° " s
. MIONIT Juv .

, 000000°1  160606°
; J0TBIE®  €L2020°  YIEHEO®  SEYSYS  SUSYSY®  OE9CCT  L20212°  GIBISI®  606060°  000000°0 .
: ¥OOMS 01 AGO@ WOUJ JONVASIQ 03Z1TVHON o




10030912°  [0¢3911S° 000399SL° 0003€996° 10438121° 10¢3000T° 104320€1° 00439%2€° 00+35005° 10+3292€° 10039802° 11 3

10036€22° 1004€65Y° 00431T29° [0¢3S901° 10+436T11° 10430001 10+39L€T° 00+I6CIE® 00036199* 1003@9€E* 1003L05L° OT .

106301€2°  10030207° 0032121° T1003S2T1°  10+36101° 10430001° 1043L091° 00436162° 00436229 1003899C° 1003L806° 6 :

10¢396£2° 1003E9SE®  00+3T29T°= 1043€021° 00+39816° 10430001° T[0438E9T° 00031922° 0003SEC® [0+31SE* [0038L58° © T

N 10036992  10°3110€° 00+3902€°~ 10032421 00+3€610° [0030001° 10+438991° 00035802° 0003869C* V003G99E* [003L906° L A

2 10035€52°  1004929¢*  0030296°~ 10¢399CT°  00+43922L° 10430001° 10+396%1° 00436912° 0003921c® 10+30€2E° 10039L96° 9 "

. 10+3€652° 1043161 00+35012°- 1003S0¥T° 0043CTE9° 10+430001° 100302ST° 00¢39S.T° 00430062° 100366L€° [0436S06° S ,
» 10030992° 10+J€BEL° 00°399€8°= 10+3ESHT® 004301SS°  [0+430001° 100309ST° 00039061° 00+39892° 100348C° 2043S101° &
e 10032292° 00+3B1CY°  00+3.S16°= 10+32891° 00+3688%° [0430001° 10+39SG1° [0-3€L08° 00436ES2° 1043089C° 2003.€01° €

. 10936892°  00+392L¢° 00+39556°= 100390ST* 00432959° T[0030001° T10+31951° [0-36€L2° 000389%2° 1003968€° 20+38%01° 2 :
X 10+36892°  00039.4¢°= 00+39556°= 10+390ST°  00032959°  10+30001° 104319S1*  10-36E22°~ 0038992° 1003969€° 20438901°
., INIT3A13 A X dd HOWH INIIHZIH  INIS/S ANTO/A NIO/N  ININ/OM  INId/sd ST
: 1T sX30N1 ONOD3S

104361S1° 100365596 [0039695° 00+43299€° 10039502° 10+430001° T0+30ET1° 00431%22° 00+3I¢€18° 10+39602° [03IIGIE° 02 o
10430191° 10+Jdoslo® 10+36225° 00438129° 10032261° [0+430001° 10+309T1° 00439992° 00032922° T1043122¢° 104368S9€° 61

10039S91° 10¢328SU° 10+3€SY9° 00030859° 10¢31991° [030007° 10+3ISLUT® 00+IEE92° 00¢3TESL® [0+326€2*° [0+3068€C° @61 4
10038TL1° T00349€00° 10+°3L9LE° 0UILETIS® 10+30441° 10+430001° [0+38611° 00+30C82° 0003G127° T10+39992° [0+39€2%° (L1 R
1003984 100360S2° 1[0¢3€SIE® 0043242S° 1043509(° 10030001° [0¢31221° 00¢3210€° 00+39289° [0+35852° [10+3819%° 91
. 10039SUT®  10+39669° 10+36652° 00+3T099° T0¢ICHST®  T10+30001° 10432921° 00432STE° 00+3CTSO°  [0¢36042° 10+3€€05° 1
Y- 10°3¢E0l® TU*IC67Y°  [U*J060E° VUL LIL® L0*IH09L° (U001 L0eIPLZ1® OUCIESCE® VUL I9®  (0+39E¥C®  [0¢31w9s° 91
i 10930102° 10032665 10+436791° 00¢31284° 10032091° 1030001° [00320€1° 00+3I01CEC* 00+3BCLS® 10+39962° 10+436565° €1
. 10+30602° 10+3G5695° [0°3€C2T° 00032£99° 10+3€0€I°® 10+3000T° [0«ITCET® 000302€E° 00+3ILEES® 1003260C° [0+3€999° 21
[ [0031212° 10+03966%° 000366S8° 00035056° 10+3€021° [0+3000t° [0+309€1° 0003642€° 00¢3L16%° 1003812L° 10+380869° (1

. O 10+3€622° 10435697 00+39C2S° 10¢39E01° 10+32011° 10030007° 10+3[6EI° 0043ICOTE® 00032059 T0+IT4EC* T10+3926L° 01

“ mm T1U*3€CE2° 1003606E° 00+36€22° 10¢32211° 10030001° 10+3000T° [0+31291° 00+30€0€° 00+3¢60%° T10+3269%C* ([0+39908° 6

S \ 10¢31192° 1003929€° [0-35919°= [0039021° 00¢3€068° 10+30001° 10¢30G91° 00+39182° 0043I669E* T10+359SC* [0039658° ©

v ~ 100396892° 10+3856<° 00301L2°~ 10+39821° 00+3546L° T(0030007° 10+38291° 00+431962° 00+32€Ec* 10+3999€°* 10432016° & - .
- @® 10030S62° 10032€9¢° 00+35999°= [0+309€1° 00032669° 10430001 [0¢3€0S1° 00+35022° 00¢3200c° 10+316LC° 10+35956° 9 "

’, 10+3L092° 10030061° 00+31129°= 10¢3€291° 00¢38209° 10+30007° 10¢35251° 00+36081° 00039222° 10+3€2UE° 10+32966° § A ]
. - mm 1003CS92° 10+319€1° 00°326€L°- T0+3SL91° 00+39925° 10¢30001° 10¢3E¥ST® 00+43SSEI® 0003L1S2° 10+03620€° 20036201°
» 10035892° 00+34981U° 00+39618°- 10430T1S1° 0003SCI¥*  10+30001° 10¢3ISSSI* 10-30499° 00+3IGBE2° 10+3216€° 20032501° €
. mw 10+31042° 00+3€€L¢° 00+35658°~ 100362ST° 00+431827° 10¢30007° T10¢3T9SI°* 10-32682° 0003L2€2° T0+3LC6E° 20+3C901° 2

| 7 10031042° 00+3CELC*~ 00+36658°~ 10+36251° 00¢31829° 10+30001° 10¢3(9GT° 10-32682°- 000IL2€2° 10+3ILC6E° 20+3€901°

S = ANET3r13 A % a2 HIVH INTLIH/ LK ANIS/S ANT0/A JANTO/N INTN/08 N1d7d 181
- ,
. 0l =X3ONI ONOD3IS ’
K 10031961° 10035908° [0+3969S° 00035682° T10+3C661° T1030001° 1043TC2T° 00+304G1° 00¢38918° T0¢3oL81° (0e30292° 02

e 10930€91°  10+39huL® 10036225° 00+3009€° 10035681° [0+3000T° 1039521° 00¢361L0° 00+32282° 10+38261° (0+3291€° 61

. 10038991° 100396%L° T10+39659° 00¢3089€° 10¢3€981° 10030001° 10039921° 00439002° 00036.92° 10¢30661° T10+361€C* @1

. 1003£2L1° 10041204° 10+3206C° 00«39S(9°  10+4329L1° 10+30001° 10035821° 00039SC2* 00030SEL* 10+36602° 103819€° 21

- 10039621° 10+358Y9° [0308€C° 00+300L9° T10+32291° 10430007° T0+3S0ET® 0043T1292° 00035169° 10030222° [0+3996€° 91

- 10e31L81° 10+35629° 10°3€982° 00032295° [003S2S1° T[0430001° [0+¢3Z2c1* 00439€62° 00+31559° [00329€2° 10+36199° &1

, 10032561° 1003268%° [0¢358€2° 00431129° 10+39291° [0+30001° [00369CI° 00+309T€° 00+3S019° 1032152° 10¢3€T69° ol

:, 10039€02° 100406%%° 10¢35961° 000320804° 10030L€1° 10¢30001° 10432L€1° 00+43€682C° 00032296° 1003€g92° 10432998° (1

- - 1003€212° 10+32005° (0+30051° 00+37208° 10¢3C921° 10+30001° 10+3IS6ET® 00436SEC® 00+3ICCUIG® 10+39682° 10032509° 21

. 10030122° 1043299%° [0+36911° 00436206° 10¢39SI1° 10+30001° T0+36191° 00+4399CC® 00+3ICEI»* 10¢3220€° 10+36999° (1T

b/ 10039622° 10+300¢%° 00°302€0° 10¢32001° 10+39901° [0¢30007° T10+3299(° 00+3710€€* 00039€To* [0¢3861C* 10+320€L° OF

. 109362€2° T10+36oLC° 0093062S° T0+31ITT° 00+35096° 10¢30001° T0+35991° 00¢399TC° 00+3SS9€* [0+399€€* 10+32000° o

s 10039S592°  10+3222C° 00¢35092° 10¢39121° 00¢3€9€8° 10+430001° 10+39891° 00+31962° 0003002€° [04302S€° 10¢30599° @ .
¢ 10030€52° 10+3264C° 10-30€42° 10¢321€T° O00+310€L° T0+30001° 10+3S061° 00030692° 00+39812° T[0¢3299E° 10029926° £ .
. 10939652° 100390€2° 00+36691°= 10+31091° 00439629° 10430001° [(0+3€2G1° 00+3SSE2° 00¢3c2%2° 10+388L€° 10432286° 9

[ . 10036992° 10+350¥(° 0003992C°~ [0038291° 00¢3IS9ES® 10+300071° 10+39CGT® 00+3E96T° 00¢39C[2° [0+3c68C* 20431€0L° S .
N 10031692° 10035621° 00°35699°~ [0¢36€ST° 0043969%° 10430001° [0+30SG1° 00+3ICISTI® 0043BC6T° T0¢3Iv 6€° 200320401° & .
. 10030222° 0043964L° 00+3S0CS°~ 100328S1° 0003€28C° 10+30007° 100385G1° 10-31166° 0043€SBI° T10+30€09° 20¢39601° € y
. (0edSEL2° 00+3C092° 00+32145°~ (003C091° 00¢3ISEYE® 10030001° 100329ST° 10-3S9SE° 00030901° T0+3850v* 204201V1° 2

L 10035€L2° 0003€09¢°~ 00°321LS°~ 10+3C09T° 00+3ISEYE® 10030007° 10+32961° 10-3S9GE°~ 00+30981° [0+38S09° 204320111° K
; IN113213 A X dd HIVH INTLH/LH NIS/S ANTO/A INTO/0 NTu/zod INTa/d 15t ,
., & sX3IONI ONOI3IS

',

,\-

\.

-

JERIIRT, TR




+ 0003CZITI°~ =GdS WS XyW 2 = 10-368Cy° =033dS M¥IONS 40 Swd
- 00+31CCI°~ 50ds S XyWw 2 =i 10-30615° =033dS NIOWS 4O Swd
. 0003S6CT°= =0dS WS XyW 2 s  10-3€695°  =033dS NOOWS 4O SWi
¥ 00+30CET°~ =0dS WS YyW 2 =i $0=-3IECS® =0J3dS NIOHS 40 Sk
- 00¢36611°~ =0dS ¥MS XYW 2 = 10-328L9° =033dS NIONS JO Swd
5 10-35206°- =0dS WS XyW 2 s  10-35009° =033dS ¥IONS 40 SWy
P 10-35961° =0dS WS XyN 02 s Y0-3[LEC® =0IIdS NIOHS 40 Sha
9 10-39606° =0dS WHS Xy 02 = 10-36202° =033dS NIOHS 0 Swy
J. 10-350S.° =0dS MHS XN 02 s 10=369€2° =033dS NIOHS JO Swai
K 0CY0T®  =(v o1 gl )SI6081°92 WY6RL® 19601° n et NOTLVHNOINI 3INCIS3IY

10-36196° =10 10030082° sND & eN 02 sr  1003292¢c° =NIWOIS 21 sy 1 s 20430462° =XVWOIS
3 61652120€6° = OVH0 3uNSSINd

3 t1-30¢€61° siH N1 ¥0O803 IN3D¥3Id 40 SWY 11=3009%¢"° =1H N1 B0M¥3 LNIDYId

: 1003596€° =1SA  10-30108°~ =71SX
. 1043696€° s1SA  (0-36512° =7SX
' 1063886E° s1SA  00¢31€22° =T1SX

LU duent” S ISA V0edliwe® =15

1033100%° =1SA  000306€S° =ISX

1003L66€° sISA  00036969° =7SX

" 1063406€° =TISA  00032558° =1SX

- ) 1003126€° =164 10e30101° s7SX
: T063L96E" IS4  T0eLLTL®  =1SY
: 1003916€* =1SA  [00329€1° =1SX

X 1063528€* =TSA  10036061° =1SX

: 10630€8€° =154  10032491° =7SX

NOI4vJ07 3INIY JINOS

10+03L691° 20036€01° 10°39695° 00036CHC° 10+39002° 10030001° 10039201° 00039992° 00030800° [0¢39822° ([0+3610C* 02
10°30091° 20+3€001° 10°35226° 00¢399L9° 10+39€C61° 10+30001° 10036011° 00039€62° 00°39192° 10+31052° 10+31009° 61
10039991° 10+4€EE6° 10+3S50CY° 003IC61IS° 10030481° 10030001° [0+39211° 0043I9€C0C° 00039092° ([0032652° 10031229 01
1003CTLL®  1003629¥° 1003069€° 00031645° T10o3TQLL°  10+30001° T10+3691(° 00+3I99IC° 00+3900L° 10°3CTL2° [00399v9%° (I
10031941° 10+36504° 10°3100€° 00030199° 10032691° 10+30001° 10+3ISLIT® 0043€C2C° 00038629° 10+362682° 10438€0S° 91
[1003069(° 10°499%L° 10°39202° 00+431S04° 10032091° 10+30001° 10032021° 0043262€° 00035299° (0+31v62° [0032995° Si
10032261° (0+399¥Y° ([0°36061° 00+3ICTLL® 10°3TISTI® 10030001° [0e3IIC2I° 00+3€2CEC° 00+3€vI9° 10¢3690E° [0+43659S° oI
. 10039661° 100342€9° 10°35991° 000306€0° 10030201° 10+30001° 10431921° 000322€C* 00+31005° 10¢32G51€° 10030629° €1
. 10°31202° 10039245° 10°39201° 00032016° 100342€1° 10030001° 10032621° 0043282€° 0036996 T10¢31G2E°  [0+39EL9° 21
K 10°30vl2® 10032€25° 00°39€S9° 00032206° 10032€21° 10030001° [03S2€T° 0043212€° 00¢36805° 100399€E* [0+30881L° (1
b, 10039222° 1003169%° 00°3991C° 1003SS01° 10+3SCIT° (0430001 T10036SC1° 0003C60C° 00+3I92.9° 10¢3SEYE®  [0+3899L° 01
o 100390€2° 10+31SIY°  10-30661° 10039211° 10+39C01° T0030001° 10+3C6ET" 00039262° 00+38SEy°  [(0+3615€° [0+38018° 6
" 100309€2° 10¢3609€° 00032292°~ 10030021° 000360€6° 10+30001° 10+34201° 00035042° 00¢30009° [0+396SC°* (030958° @
. L003CSe2°  10034690C° 00°3669%°~ [0036921° 00031098° 10+300071° 10036So(° 00¢3L292° 00+3ILS9C° [003599€° [0+32668° (¢
3 ’ 10036262° 10°3915C° 00°32199°~ 10032€CT°  00¢I6YvL® 10+30001° 10036891° 00+32602° 00¢3ITvEE® 102392LC°  100306€6° 9
Wc 10036252° 10°3€901° 00936519°~ 10¢320€1° 00+39069° 10030001° 10+I9IGI° 00036691° 0043990C° [0+392L€° [0+36CL6° S

v

€

2

1

D-52

NSWC TR 82-286

. 10039292° 10°99091° 00°32€C6°~ 10032C91° 00031525° 10030001° [10+3LCSI° 00039S21° 00031992° [0+3GIVE°  20+32001°
" 10030992° 00+309%¥° 10°32101°= 1003CO91° 00+39CTIS® 10030001° 10032SS1° T10-ICTLL® 00039992° T0+3248C° 20¢32201°
. 10032492° 0003610¢° 10°32601°~ 10036491° 0003L64v° 10430001° 1[00309G1° 10-32092° 00+3€092° T0+3SS8C°  20+32¢01°
Al 10034492° 00°4618¢°= 10°32601°~ 10036491° 00¢629° 10+30001° 10+430951° T10-32092°= 00+3€092° 10+3SSEC° 20+32¢01°
", MI13413 A % dd HO¥N INTAN/Z AW NIS/S INIO/ZA INTO/N NLu/0M Nld/d 18t

! 100240S1° 10036260° T0°39695° 00030S9C° 10031202 10+30001° 10032011° 00039Se2° 00+3TTI9° 10+36@12° (0+I00CC° O2
S 1003S091° T0°30650° 10°36226° 0003169Y°  [0+36261° 10030001° 10+IVEIT°  00+3C0L2° 00039891° T0+39gC2° [0+30COC° 6!
2 10°31691°  [003456V° 10°30199° 0003060%° [0039991° 10¢30001° 1[0¢30911° 00¢39€02° 0030491 10032292° [0+3100%° 01
. 10°39141°  T0°30SC8°  10°3004C° 00039995°  T10¢39241° T10030001° T[043CLIT° 00+3C662° 0003191L° 10036952° [0+32v00° L1
- T1003C0LT°  TO°IvBLL®  T10°2L20€° 00039209° 10¢39091° 10030001° U0+IL6TT° 0043C2TC° 00°39€09°  T0032042° 10+3020v° 91
" 10039681°  10°30€24° 10°32152° * 00039219° 10039651° 10030001° 10030221° 0003€22C° 000356%9° 10+35202° 10eUC25* Sl
« 10034261° 10°30699° 10°3€002° 0003CTVL°  [0+3S0S1° 10030001° [00I1G2T° 0003002C° 00°36CT9°  10032062° (0+30295° ol
- 1003C002° 10°30919° 10°36951° 0043SCTO°  T0+ITTVI®  10030001° T0+3TB21° 00+ILITC® 0003I0LLE° T10039G0C°  [0+38219° €1
) 10030002° 10°49€95° T0°I0CUT° 0003.000° T0+ISTCI® 10030001° [0+ITTCT® 00+I90CC" 00°3IT6ES®  T1003221C°  10+36889° 21

. LA ... ... ...n.....md RN G e

P . T

.

LT Y

3

-




LIS A et JadeC

Ci " "t
.

Lawcta e

had “Shadi SR

Ty
eV at'aNaTa"a'a"Tal e

IR I RIS O
* PO M

i i e S i

NSWC TR 82-286

L0=3%0006° =iy

10-31126° =10

10-3099€°= =0dS ¥S XvNW
10-322S€°= =QdS NS Xvi
10-3622€°~ =0dS NHS XVNW
10=39162°= =0dS MHS X¥W
[0=39992°= =0dS ¥HS Xv¥W
10-30252° =QdS ¥S XVW
10=308S2° =0dS M¥HS XVNW
[0=34952° =0dS ¥HS XVW
10-34142° =0dS ¥HS XvH
to=-3t222° 80dS ¥HS Xww
10-328€2°= =0dS M¥HS XvW
10-35892°~= =QdS NHS XVW
10-31262° =QdS MHS Xvw
10-3L49€°  =QdS W¥HS XVNW
10=3L€6€°  =0dS ¥HS Xvi
10-39829°  =AdS »HS XVW
10=326%9°  =(dS M¥HS XvM
10ed0us2® =Ny | =N V¢ sf  (vejoLL2® sNIW9IS
89cv0° a9 o1t %61 )SEISCH°62 9USSI® 059%0°
10=305S5¢° =0dS NHS Xvu
10=-39299°  =0dS MHS XVW
10-32019° =0dS ¥HS XVW
10-3S6S€° =0dS ¥HS XvW
10-38682° =0dS ¥HS XvW
10-38062° =0dS NHS XVNW
10-3861¢° =0dS NHS XYW
10=-316SE°  =0QdS NMS XNvyw
to-32¢8¢"° =0dS ¥HS XvW
10-3966€° =0dS NHS Xvk
10=3890¢° =(0dS MHS XvW
10-32999°> =0QdS NS XWW
10-36226°~ =0dS ¥HS Xwn
10-31946°~ =QdS ¥MS XvwW
10-32209°= =0dS ¥HS Y¥W
10=30665°= =QdS MHS XAVYNW
10-39696°= =0dS WHS Xwi
10-32206°~ =QdS MHS XVW
10-3195%° =(dS NS Xvi
10=-3966%°  =QdS XMS Xvyw
10=39696°  =0dS MHS XVW
10-38€09° aQdS XHS XvW
10-36299° =0dS WHS Xvn
10~390%L° =0dS MHS XvwW
10-31264° =0dS MHS Xvw
10030062° =ND 1 =3 02 s 10+30€82° =NIW9IS
269%0° a(y 17 491 )S96699°62 ULE9L* 50050°
10-39699° =0dS XHS XVNW
00+30€01° =0dS XS X¥W
00+32221° =QdS NS XV¥W
00+30041°  =QdS M¥HS XwM
00+32SS1°  =QdS ¥HS XwwW
0030491°  =0dS MMS XVW
00°3L0L1° =0dS WHS XVNW
00+3COLT1° =QdS MHS XWW
00°398L1° =0dS MHS XV¥W
00039041° =(dS ¥HS XVW
00039291° =0dS ¥HS XvW
000396CT°  =0dS WHS XWNW
10-39206° =QdS WS XYW
10=3L69C°= =0dS MXHS XvW
10-3884€C°*~ =0dS XMS XMW
10=3129L°= =0dS NHS XVN

NAUNNNmmeeteresNONNN
- ot g

-

VONOCOFRDONANNNNNmmmmay $NNNN
-t o)

NODNNNNNUNNNNNNNNG
- o

N
“Hanaubnunnoenan ]
~A55558555555555588

L4558 s nnnnnnuny

21

=r
=f
s
=
=

=ft
=
=
=
=
s
s
=f

61

10-36521°
t0-329L1°
10-30691°
10-32091°
10-39061°*
10-31091°
10-301€1°
10-30S21°
t0=-36921°
10=-300€1°
t0-366€1°
t0-31€s1°
10-38491°
t0-39281°
10-39%61°
t0-39902°
10-36€12°
L I

10-32412°
10-364%12°
10-36602°
10-30002°
10-3s.81°
10-30521°
10-30991°
10-3€991°
10-3g2.1°
t0-3t681°
to-3¢l12°
10-325¢€2°
10-30452°
10-39922°
10-36582°
10-31162°
10-38062°
10-36982°
10-39282°
t0-30292°
10-36682°
10-3260€C*
10-3224€°
10-3898¢C*
t0=-3LL€9°

=) 1

ot

10-3.80%°
10-3€00S°*
10-35665°
10-3€€E9°
10-396899°
10-39269°
10-30€04°
10-3tcoL”
10-35269°
10-39699°
10-34029°
10~38228°
10-3.89¢€°
10~36661°
10-39221°
10~-3¢C1C"

=

L

=033dS
=033dS
=033dS
=033d4S
=033d4S
=0334S
=0334S
=033dS
=033dS
=033dS
=033dS
=033dS
=033d4S
=033dS
=033d4S
=033dS
=0334S

EE88EE6 558588
V2]
&

40 swd

€0e3LLLe” =sxvolS

NOILwvWNOINI 3N0]1S 3N
=033dS JNIOHS 40 Swy

=033dS
=033dS
=2033dS
=033dS
=033dS
=033dS
=0334S
03345
=033dS
=033dS
=033dS
=033dS
=033dS
=033d4S
=033dS
=033dS
=033dS
2033dS
=033dS
=033dS
=033dS
=033dS
=033d4S
=033dS

NIOHS
MNIONS
NIOHS
MIOHS
NIOHS
NIOHS
HIOMS
NJOHS
NIOHS
NIOHS
NIOHS
NIOHS
NIOHS
MD0HS
NIOHS
MIOHS
MNIOHS
MIOHS
MIOHS

40 Swy

&
"]
&

oAV VY
13311111

LEEEa58E6585558888588%
(.
&

20+39122° sXVWOIS
NOILVHNOINT INCISIN

=033dS
=033d4S

-=033d4S

=033dS
=033d4S
2033d4S
=033d4S
=033dS
=033dS
=0334S
=033dS
=0334S
=033d4S
=033dS
=033dS
=0334S

NIOHS
NIOHS
MIOHS
MIOHS
NIOHS
NIOHS
NIOHS
NIOHS
NIONS
NIONS
NIOHS
NIOHS
AIOHS
NIOHS
NIOHS
A0S

40 Seid
40 Swd
40 Swy
40 swy
40 Swd
40 S
40 sw
0 Swd
40 Swd
40 Swy
40 SWy
40 Swd
40 Swy
40 SWY
20 Swi
30 SWy

D-53

R
PR A Y A

te v s .

A TINCIATINI RN WA




r ,-
r.
b 10-30006° =40 10430062° =sND | =¥ 02 s 10+35942° sNIWOIS 21
& 629%0°  =(v oI ¢6l )SE929L°0C CUESI®  scuvor 11
- 10-392619°  =S10  [0+329929°
- 00+326€21° =S10  10e32662L°
C 00¢3.8911° =510 [0+315€09L°
x 00+316€01° =Si0 10¢321998°
= 10-329616° =S10  [04319826°
" 10-39€928° =510 20+316801°
b, 10-3969€¢* =510  20+361221°
[ 10-399199°  =2S10 20+3965€1°
e 1U=~3999063" =544 C0e JUVInI°®
. 10-38904%° =510 20+39999(°
- 10-36168%° 3510 20+396£81°
K 10-30116%° 2510  20+315661°
. 10-395919° =510 20+301L12°
x 10-3€S68E° =510  20+3501€2°
. 10~36299€°  =S10  20+392992°
! 10-30906L°  =S1Q  20+304952°
o 10~3999€L®  2S10  2043S£292°
" 10-3520€¢€°  =S1u  20+311222°
S 10-30092€° =510 20+39iSL2°
- g 10-30492€° =S10 20+39i522°
- Y¢ 10-32181°~ =QdS WS XvW 2 =
g ~ 10~3€951°~ =0dS ¥HS XYW 2 =f
.« © 10~398€1°  =0dS ¥HS Xyw Ol =r
- o 10~39291°  =0dS ¥HS Xvw @1 af
. I 10~3L191° =0dS ¥HS Xwvw O =
. 10~39291°  20dS M¥HS Xyw 41 =f
. 14 10~32291° =0dS ¥S Xvw LU s
¥ & 10~329L1°  =0dS ¥HS Xvw L1 af
¥ > 10~38€81° =0dS MHS Xvw LI =
. 10~34991°  =0dS YHS Xvw L1 of
b, 10~35202° =0dS WS XvWw 2 =f
' 10~366€2° =QdS HS XYW 2 =
g 10~36€92° =0dS NS Xyw 2 =f
4 10-39582° =0dS YHS Xvw 2 =
" 10~3€00€° =0dS MHS Xvw 2 =i
. 10~3920€° =(QdS NNS Xyw 2 =
.t 10~3€90€° =0dS JHS Xyw 2 =f
b, 10-39962° =0dS XHS X¥W 2 =f
. 10-30842° =0dS S XvW 2 =
“ 10-3C152° =0QdS ¥HS XvW € =f
, 10=31912° =0dS ¥HS XvW € =r
; 10~36241° =0dS HS Xyw € s=f
10-38691° =0dS ¥HS XvW o[ =f
. 10-30991°  =0dS S XvW €l =f
: 10-326%1°  =0dS ¥HS XvW €U =f
i 10-35096° 810 10+30052° sND Tt =¥ 02 =r 10e3€922° sNIw9IS 21
mw CL970°  s(¥ STt %6l ISL9LYv°0E Olzs1®  €81%0° n
o 10-31991° =0dS ¥4S Xww €1 =f
“ 10-32991° =0dS WHS XvW 02 =
, 10-35981°= =0dS WS XyW 2 =i
. 10-35092°= =0dS S Xvw 2 =f
2 10=-32992°= =0dS S XVW 2 =i
I, 10-3G€2€°~ =QdS WS ¥vw 2 ar
: 10-3269C°~ =0dS ¥HS Xyw 2 =i
. 10~3629€°~ =0dS S Xyw 2 o

61

=g91s
=g891s
=@91$s
=g91$
=891s
=@91s
s891S
*891S
4Yl>
=@91s
=891s
=891S
=@91S
=@91s
=891s
=g91s
=@91s
=891S
s@91s
=891s

(2]
.1

t

sft  20039L12° sAVWOIS
NOIAYWHOINT 3INAISIY

20¢39€Gy1°*
10+3951€9°
[0+39666%°
10+3919€S°
10+394855°
10+30018S°
10+3%£265°
10+320609°
LU dosyly*
10+305919°
10+399909°
10+3€9%65°
10+320645°
10+39115S5°
10+35012S°
10+32208%°
10+3L58%Y°
10+3.980%°
10e3L119¢€"
10+3L119¢€°

sy9IS
sy91S
=y9]S
=y91S
sy91S
svy91S
sy9IS
sY91S
=y91iS>
sy91S
=y91sS
syY9IS
=v91S
=y91S
=y9]S
=y91S
=vy9ls
=y91IS
sy91S
=v91S

o2sr
6isl
elsr
Lisf
9l=l
sisr
olsl
El=r

=

-“-NMeNODD>
]
-

NIOHS °*BNS WOl 4
20~-329€6° =0334S
20-30998° =0334S
20=3298L° =033dS
20-3240L0° =0334S
20-31649°* =033dS
B0~-3¢€L29° =033dS
20-30959° =0334S
20-3192L° =0334S
20=-32829° =0334S
20-315%6° =033d$S
10-39901° =033dS
10-3vL11° =033dS
10=-36921° =033dS
10=399c1°* =0334S
10=-3G6€1(°* =033dS
10-3g1v1° =0334S
10-3€1el° =0334S
10-362€1° =033d4S
t0=-321€l* =033dS
to=-3g221° =0334S
t0=36111° =033d4S
to-3t001° =0343d4S
20~3%066° =033dS
20-2¢€18°* =033dS
20~-3926L° =033dS
st 20036€02° =XVYWOIS

NOI1vWNOJINI INOISIY
20=-36958° =033dS
20-364L6° =0334S
to-3ccil® =0334S
10-35621° =033dS
t10-38v91* =033dS
10-30461° =043d4S
10-39491° =033dS
10-31€21* =033dS

NIOHS
NIOHS
NIOHS
NIOHS
MIOHS
MIOMS
MIONS
MIOHS
NIOHS
MIONS
MIOHS
NIONS
MIOHS
NIOHS
MIOHS
NIOHS
NIOHS
MIONHS
MIOHS
MIOMS
NIOHS
NIOHS
HIOHS
NIOHS
NIOHS

NIOHS
HIOHS
NIOHS
NOHS
NI0HS
NIOHS
MIOHS
MIONS

SwWi
S
Sk
Sy
Swy
Sy
Swd
Swy
Swy
Swy
SHY
S
Sy
SWy
Swid

5856888865588 8888856855858%

8588588
[}
&

D-54

PR




-

10e39(€2° 1039229 00°3€L08° 1043[201° 10+32201° 10¢31001° 10+31Sol° 00¢3012€° 00+3€019° 10¢3T12€° 10+30€9L°
o 100316€2° T003142€° 00¢3€96%° T[0¢30ETT° 0043€626° 10431001° 10439991° 00+3100C° 0003299€° 10+356€€° 1(0+38119°
S 10+34292° 1003862€° 00¢32822° [0439%21° 00¢36918° 10+32001° 10¢386891° 00432982° 00+3121C° 10¢32/SC° 100329688°
R 10030S62° 1003916¢* T0=3€0TI°~ [0+3SHC1°* 00¢36904° 10432001° 104300S1°* 00+31262° 00+31942° 10¢3SULE® [0e32L96°
. 10031292° 100312€<¢° 00936502°~ 10030S%1° 00035565° 10032001° 10+43S5251° 00431122° 00¢3IIEEC2* [003698E* 20+39101°
. 1003€292° 10+38IU1® 00°3TTLE°~ [0¢3S2S1° 00¢3996%° 10032001° [10030951° 00+3T1641° 00+039102° [0¢3896€° 20+31901°
’ 1003€222° 100390E1° 00+3L989°= 100326S1° 00¢3896€° 10+3C00T1° 10+39SSU° 000322€1° 0043CELI® 10¢3€909° 20<39011°
o 100349l2° 00+3966L° 00430€L5°= T10+3TE9T° 00¢3502E° T0+31001° 10+319S1° 10-39€28° 00¢329S1° 10¢35019° 20+38211°
' . 1003€9£2° 00032292° 00°3€CI9°~ [0+36S91° 00¢3€242° T10+31001° 10435951° 710-30892° 00¢3S891° 10+35919* 20+35911°
. 1003€922° 0003229¢°~ 00+3ECT9°= 10+436S91° 00¢3€222° T0+31001° 10435961° 10-30892°= 00+3S8v1° 10+3Syl9° 20e3S911°
: ANIL3/13 A X dd HOVH INTLH/ZLH ANIS/S ANTO/A 4dNTO/N INLY/0Y 4dNld/d 181

L =Y30NI ONOJ3S

. L0*3NTST®  1003969Y°  10+39695° 00032CCT° 10+39902° 00+30666° [0+IL6C€1° 00+432491° 0003C620° 10¢32121° ([0+36€01° 02
N 10+3€4S1*  1003€oSY*  10935225° 00¢39291° 10038261° 10+432001° 10+30991° 00+432561° 00039€08° 10039021° T10+32681° 61
T [0+32191° 10+3IICEY® 10036599° 00039202° 10¢38161° 10432001° 10+32001° 00431212° 0043€€82° T0e3z2%1° (10e380€2° OF
. 10039041° 10¢3GIT19*  [0+3ST(»° 000399€2° 10+368L1° 00436866° 10036991° 00035%92° _ 00+3C2€L° 1032691° 10039L92° &1
5 L0*400B 1  100329u5° [004909C° UVUedUoL" L0¢36491° 10e3900(° (0+3IL191° 00e3U9GE° 00+ISYUL® 10+32€¥l® [0+3W62E° 91
. 10232081 T10°3€095° [0°3221€° 0V+IPIBE® T0+39951° 00439€66° 10+35891° 0003291€° 00¢39€E9° 10036081° [0¢3C00€° SI
- [0432061° T10421€S® 10431992° 00039€2S° 10+31891° T[0038007° 10+3CE0T1® 00+3[(91C° 00+30519° 10+32612° 10+300€9° o1
8 10039902 10036669° [0+39€22° 0U+3ITSUS® 10+3B0CL° 00+39686° 1043COSTI® 0043592€° 00+399ES®  10430122° 10+3196%° €I
b - 10039€12° T10+30999° [0+36€81° 00+3102L° 10+30221° 10+39001° 10+32591° 00+321GE* 0043€60S° 10+38192* 10+32855° 21
= 10036922° 10+320€%° [0039991° 00030918° 1003250[° 00+039686° [0+392ST° 0043692€° 00¢32%919° (0039042 10+3T019° (I
b

“~NMeNOrDOO

100301€2° T0J216E° [0938211° 00032996° 10+39901° 10035001° 10+39L91° 00+3925€° 00¢39S6€° 1003590€° 10¢38204° 01 o
[0¢31G9Z2° (0+3915€° 00°31818° ([0032801° 00+36128° 0043L€66° 10¢31951° 0043L€0€° 00+3620€° 10+3681C° 10039162° )
10439692° 1003800C° 00°3€995° 10032221° 00¢3S88L° 10032007T° 10+3C€TIST® 00+31TIE® 00<399L2° 10+368%E° 10+31048°
10032852 10032492° 00°3090€° T0+30%€1* 00¢32099° 00035666° 10+3IT»S1° 00+35292° 00430S12° T(0+3069C° 10432996°
(0+3€692° 10+32812° 00+3CL01° 1(031991° 00+32625° 00+36666° 10+389S1° 000320€2° 00+439891° [0°3250C° 20+31201°
10031042° T10+39141° 10=389LS°~ 1043ESSTI°® 00030929° 00+35666° 10+4329S1° 00039681° 00+3I¥9€T° 10+3966C° 20+36L01°
10032%.0° t0e3€C21® 00°309L1°= 10038€91° 0003080€° 10+32001° 1043€9ST* 00+3IL9E(° 00+329071° 10e3ct19* 20+32€11°
10039242° 00<39€9L° 00438292°~ 10¢31691° 00+39S12° T0+31001° 10436951° 10-309%8° 10-3€678° [0¢3921v° 20+36S11°
10+30642° 00+3€8%¢° (0+3090€°~ 10+30TL1° 00+39291° 10¢37001° 103SLS1° 10-39862° 10-3049L° 10+3802v* 20+32211°
10038642° 00+3C9¥2°~ 00°3090€°~ [030T21° 00¢39291° 10+39001° [10+3SLS1* T10-39862°~ [0-3049L° 10+39027° 20e32L11°
INEII/Z13 A X d) HOVH INTLIHZLH ANIS/S INIO/A ANTO/D INTY/0Y INId/d 1st

¥ =X30NI ONOJ3IS

10+36€21° 10035225 10°39696° [0-3€S589°~ 00+35095° 10+30001° 104319S1° 10-32902°~ 00+31LC6° 10+39/98° 00+3€¥69° 02
N 100382€1° 10¢3522S° 10+35225° 10-368L1%~ 00036499° 10¢30001° 10+4319ST° 10-30202° 00+36£06° 10035026° 00+3€L09° 61 .
L 10¢3SEYT®  [0039025° [0°3LSL9° 10-36952° 00+39600° 10030001° 104319ST° 10-32004° 00039298° 10+¢39€LL* T[0+32971° 61
L [0°30€ST® 10+J1015° 10032629° 10-32224° 00¢30166° 10030001° 10+319S1° 004300S7> 00+39928° 10+32924° 10e35Sel° (1 .
K 1003S991° 10+32€05° 10°3SEGE° 00+3STST®  T0+30LI1° 10+30001° 10«ITIST® 0043CTT2* 00+3959L° 10386L49° 10+39561° 91 ;
- 10030691° 1032667 10°368€C° 00¢3189T° T0+36121° 10030001° 104319S1° 00430942° 00+3€SEL® 10+362€9* 10036502° SI :
‘e [0031861° 10+3904%° [00306562° 00¢39119° 10+39181° T0+30001° 10+319S1° 0043£262° 00432209° 103098S° T10+3C6SE° o1 :
o 10030961° 10+3S89%° [0°35952° 0003906C° 10+299L1° 10+30001° 10+31961° 00+390S€° 0003890S° 100326€9° 10319%9¢€* €1
\ 10032912° 1003422%° 10°39G12*° 00039519° 10039522° 10+430001° 10¢3T19G1* 004300SE* 00+3819%° [0+3€269° 10+31289° 2% o
’ 10031222° 10+36€6€° 10°34841° 00032269° 10+39192° 10030001° [0+319ST1° 00432€LC° 00431L2%° 10¢30G%¥°  10+319€5° (1 -
' 100309C2° 1043119¢°  10438991° O0U+3CH68° T1003TT182° 1030001° 1003T9ST° 0003225€° 00+3SIYE® T0+2686L° 10¢39€99° 01 ‘

—_-NMeNO~BO

D-55

NSWC TR 82-286

10+30€92° 10039S2€° T10°30411° 10032001° [0+3220€° 10030001° T10+3I9SI° 00+399S€C° 00039282° 10¢3I9TSC* 10+329€L° 6 e
1 1003S€S2° [0+3928<® 00°39998° 10039611° [0¢319€C* 10+30001° T10+3T9S1* 0003002€° 00+32112° 1003290€° 10+31268° @ <
“ 10035652° [003494%¢° 00°36€29° 100360C1° 10+3€9SE® 10430001° 10+319S1° 00038962° 00¢326S1° 10036452° T10036926° L s

10032292° 10¢39602° 00°35029° T0e32991° 1003CEHE® [0030007° 10+3T9ST* 00+38992° 00439901° 10¢30112° 20+39201° 9 -
ot 10039122° 10+3S191° 0043LSS2* 10¢3€9ST° 1003€66€° 10030001° T10+319ST* 00431502° 10=-39999° [0¢31e9(° 20+35801° S <
. 10+31942° 1003€911° 00°301€T* 10039991° 10+38S19° [0430001° 10+319S1° 00+36E91* 10-3€B2€* 10¢32L11° 20+38%11° & -
P -, 1003€0L2° 00+39104° 10-36229° 1003SULT® 1003T#29° 10030001° 10+31961° 10-38226° 10=-391CT* 00¢3CC0L® 20+3001t° € -
b . 10030642° 00+399€2° 20-3192S° 10+305L1° 10038629° 10430001 1[0+43719S1° T10-3099C° 20-39991° 00+3ve€2* 20432021° 2 !
i 10°39642° 00¢3veCe*~ 20~-3192S" 10+30SL1° 1003062%° 10+30001° 10+31951° T10-3099C*~ 20-39991° 00+399€2°~ 20+32021° | -
i aNII3r13 A X dl) 1474 ANIAHZLH INIS/S INIO/ZA INTO/N S INld/d 151 N
oo U =X30NI ONOD3IS

', UoFIewWiojul PIOTIMOTI PIYSTUTL N




NSWC TR 82-286

10+36692°
10+36592°
ANIT/13

10+318S1°
(0*30191°
10e3¢e9T°
({1 +.78 &4
10e32241°
10+3to81*
{0+31261°
10+3u661°
10¢30202°
loe3ss512°
Lue 4¢wec”
10+322¢2°
10+39092°
10¢35L%2°
10+38952°
10+366S52°
100 35992°
10+39992°
13+32892°
10e320892°
FLIREYI¥]

10+36SS1°
10+31091°
[0+ 32291°
10+38G621°
10+32941°
1003€901°
10+31€61°
10+39002°
10+30602°
10e39212°
10030922
10+319c2°
10+32292°
10+35692°
10+39952°
{0s30192°
10+32992°
10+3409¢°
10+39042°
10+39042°
N1L3Ir13

10+399S1°
10+3€291°
10+30591°
10eSLT°
10+39421°
(oe3tC61°
10e30161°
10+39802°
10+39112°
10+39222°

00+3€suc®
00+3gg8e -
A

10¢369606°
10+36196°
10+ 36564°
10¢39g8€8°
10e3co8l®
10¢3292L°
1031249
10+36619°
1003149%°
10+3651S°
Loe 32EY9"
T10e3€11%°
10+4825€°
10¢3990C°
10+4005¢°
10+39661°
10¢d@6€1°
00+ 3919y
00+32002°
00°3.082°~
A

10032156°
t0e30016°
10039054°
10¢32908°
t10e3L264°
104345204 °
10+ d61SY*
10+39209°
1003425%°
10032€05°
10¢30€SY°
10+3820%°
10+380S¢L°
10+3606<°
1003659¢°
10+30261°
10+354€1°
00¢39 24°
0003194¢°
00+3194¢°~
A

10+3¢ce0u*
10+3298L°
1003.S9L°
10¢3900L°
10+32699°
10edoity”°
10+35165°
10+ 39159°
10+39605°
10+3699%°

10+36211°~
10+36211°~
X

10°39695°
10+35228"°
10+36199°
toe3coLc°
t10e3120€"
10+36692°
10+300861°
tos3test”
to+30011°
00*3%2 12"
[TAF 1710
10-35129°
00236561~
00+39s€y°-
00+35€29°~
00+3068L°~
00+39106°~
00+35986°~
10¢39201°~
t0+39201°~
|

10+39695°
10+35228°
10+3259%°
10°3294€°
10+30s1C"
10°380852°
10+3§002°
10+34291°
10+36021°
00°39920°
00+3499%°
00+39421°
10-39069°-
00+3¢62C°~
00+31615°~
00°35949°~
0035064 °~
00e31€00°~
00+35226°~
00+35226°~
4

19*39695°
10+3522s°
10239559°
10+36€6E°
10+3LLCE°
10+35582°
10+392€2°
10+*31¢c61°
10+3251°
10*35911°

10¢3€991°
10+3€991°
dd

00+3G%29°
00+3924€°
00+3551S°
00¢322€S°
00+30009°
00+38199°
00+362€L°
00+39118°
00+39288°
00+43€596°
tuedeaul”
10e3CETL"
10+.32221°
10+¢32621°
foe3sLEL"
10+39291°
10036291°
10e3%691"°
10e32251°
10e32251°
dd

00+3921%°
00+392¢€°
00+398L9°
00¢30908°
00¢32695°
000309¢€9°
00e39202°
00¢3980L°
00+3€298°
00+39696°
10e35%01°
0e3€ETT°®
10e35221°
10+390€1°
10+320€1°
10+36991°
10e3cC0SI(°
10e30€S1°
1036951 °
10+36951°
dd

00+31c62°
00+38692°
00+30€L€°
00+3569¢C*
00+3€09%°
00+3L€€S°
00+3€€19°
00439904 °
00+31018°
00+36206°

00+3968%°
00+3968%°
HOWW

10+31002°
10+32261°
10+368681°
10+329L41°
10+39041°
10e32191°
10+32151°
10+32101°
10e30€€L*
10e32221°
[UAF VAN N
10+31201°
00+3¢EL6°
00+39€19°
00+34804°
00+30229°
00+329¢5°
00+39289°
00+32009°
00¢3L099°
NOWH

10+30002°
10+30961°
10+3€T61°
10+3€T41°
10+30221°
10e310S1°
10+36691°
10+33091°
10+350€1°
(0e32021°
10+32601°
00039%66°
00+36199°
00+30994°
00+38089°
0038085 °
00+3910S8°
00+326€%°
00¢3.66€°
00+3.66C°
HOVH

10+32061°
10+38061°
10+3€981°
10e3€1L1°
[0+36041°
10+39001°
10+35251°
10+320¢c1°
10e32221"
10e32€11"

00+32666°
00+32566°
INTLIHZ 1K

00+39266°
10+32001°
[0e3%001°
0003L066°
10+30001°
00+31666°
00+36666°
00¢36666°
10+31001°
10+31001°
[XAF DT ] B
10+32001°
10+32001°
to+31001°
{0e31001°
10+30001°
00+36866°
00+3€966°
00+36966°
00+36966°
INTLH/ AN

10+30001°
10+32001°
{0+3ca0(1°
00035966°
10+32001°
00+30066°
00+32666°
00+39666°
10+30001°
10e37001°
10+31001°
10+31001°
10+31001°
10+31001°
10+3100¢°
00+36666°
00+39066°
00+31966°
00+39966°
00+39966°
INT LN/ AN

00+39666°
t0+32001°
to+3€001°
00+39566°
10+35001°
00+39C66°
10+3%0071°
00+39966°
10+32001°
10+3000¢°

10e328G1°
l0e32851*
INIS/S

10+3€901°
toe3t021°
(0o 30l(T°
1039811
10¢32611°
10e38121°
l0e31521°
10e32221°
10+350€1°
to+36€ct®
l0edtLEL”
10+39001°
10e34C00°
10¢389¢1°
10+35691°
19e30161°
10+3v€ST®
10+3S451°
10+32S851°
10+32551°
INIS/S

10e¢32111°
10¢30221°
[0e36211°
10e32021°
10¢32021°
10+39521°
10e38221°
10+32621°
10+30€€CT°*
10+3€9¢1°
10+3€6€1°
10e32291°
1031691
10+36L91°
10+3c0St°
10e39251°*
10+309S1°
10+30651°
10+398S1°
10+39551°
ANIS/S

lo+31€21°
10«392¢€1°
10+31521°
10+319¢€1°
{0e¢30821°
10e3v6cEl"®
10+3¢€2€1"°
10e30291°
10+350¢€1°
(0+30€wT"

10-30152°
10-30162°~
INIO/ZA

00+.3€€52°
00+3%062°
00+3520€°
00+36%0€°
00+3S61€°
00+3.92€°
00+3€62€°
00+312¢C*
00<3v1cE"
00+38%2€°
VUedavitL”
00e3LL62°
00+309L2°
00+35942°
00+35212°
00e362L1°
00+39L21°
10-3966L°
10~-39582°
10~39562°~
SNIOZA

00+36622°
00+310082°
00+31262°
00<31662°
00+3281€°
00+3061¢€°
00+3222€°
00+30€CC"
00+390¢€€°
00+39%92¢C°
00+3261€°
00039662°
00e30LL2°
00+30842°
00+32912°
00+3€SL1°
00032021°
10-30019°
t0=-3LL82°
10-3L182°~
INIO/ZA

00+38%¢C2°
00+38942°
00+3E952°
00+36%962°
60+30862°
00+3550€*
00+3982¢€°
00+3961C*
00+326€C*
00+3942¢C°

00+30592°
00+30592°
INTO/N

00+32164°
003219,
000398y, °
00+3280;.°
00+32569°
00032259
00+32919°
00+306LS°
00+389%5°
00+31506°
[TIF 241
00+3992y°
00+30€C8C*
00+3€8%€*
00+3511¢*
00+31982°
00+3€192°
00+310%2°
00¢396€2°
00+396€2°
INTO/N

00+30€0,°
0043659,
0039454 °
00434569
00+32169°
00+39%%9°
00+34219°
00+39%.5°
00+389ES°
00+39€69°
00+320Sy°
00+3€609°
00+3vi9¢€°
00+3v62€°
00+39€62°
00+39992°
00+350%2°
00+36522°
00+39412°
00e39L12°
ANTO/N

00¢39%6,°
00+3012s°
00+364S5L°
00+36969°
00+31069°
00+34519°
00+30229°
00+328€S"
00+30L18°
00¢3L09v°

10+31e8C°
[0+3198C°
INTY/s08

10¢32452°
10+36202°
1023009¢°
10+39952°
10¢32692°
10+30082°
10+39262°
1» -3660€*
. 3e9l€°
15032082€°
102 4909 °
10+390S€C*
10+3619¢°
10+3269€°
10+3€6LE"
10e3.€8¢€°
10+3106€°
10+3206€°
10+30406€"
10+3096C*
INTd/0Y

A

{0e301€2°
10+3€261°
10+36292°
10+320€2°
10+36652°
10+31992°
10¢36082°
10+35262°
10+3€60C°
10e3212€°
10¢395€C*
[0e3929¢C*
10+386S€C°
10+3669€C*
[0¢3064€C°
10+3698€*
10+32¢€6€°
10+3856C°
10+3646€°
10+36L6€°
INTY/0Y

10+36101°
10+3¢991°
(0e31202°
10+39681°
10e31922°
10e36522°
10e30€S2°
10+30192°
10+35862°
t0+3610€*

20e¢31201° 2
20e31201° 1
INld/d 181

=sX3ONI ONOD3S

1003606€" 02
10e3L9€E" 61
10¢30%29° @1
10+398€y° LI \
10+30929° 91

10+36918° S1 ‘
103£19G6° ol .
1032119° ¢t :
10030959° 21 .
10+32804° 11

Wederys® 01

10e31018°
10+31020°
10+30916°
10035996°
10+3nL66°
20+32€01°
20+32901°
20+36501°
20036501°
INLdsd 1St

sX3IONI ONOJ3IS

10+366SE° 02
10+36STIE° 61
10+35109° @1
{0+38819°
1030859 91 .
10+3966%° S1 )
10+35295° ol
10+3196S° €1
10e39999° 21
1031969 11
10+318S2° O1
10032€18°
10+35128°
10036226°
[10+3L€L6°
20<3cT0t°
20+3L901°
20e39901°
20+39401°
20+39401° .
INld/d st <Y

=X30NI ONOJIS

10+39992° 02 - 4
10030022° 61 .
10¢305€C* 81 S
10+382€€° 41

10+3920%° 91 g
10+329€v° i o
10+3v08%° ol 4
10¢36E95° €1 .
10¢39019° 21 o
T0e36129° (1 >

y
[
|
‘

_~TNMENODO

=
D-56

_-NMeNO~O O
P w3




€0-30165108°= €0-399200%(°= 90-3189006S° €0-32962222°- S €0-3062099L°  €0-3CL996n1°= C€0-3006£522°- €0-32961201°~ o K
EU-3G2SE€69L°  €0-38590661°  €0-36[CHEYI°~ $0-306E6590°~ € #0-35006049°= E€0-39G0[2ET®  %0-3IC6EHSOL°~ €0-3TT6%2L1%= 2
®» = X3ONI ONOD3S .
2u=LILETIN®= 90-39260G6L°= 20-3989S1L1°~ €0-3082€998°~ 61 20-320L2018° €£0-3C€9E%I2°  20-3016950€° €0-30£:49928° @1 .
2u=38620%2L°%= E€0=I9EUTL1E°®  20-35099€92°- €0-38162588°= L1 10-38991221° €0-3.691261°~ 20-35€2921%°  20-329£2991° 91 .,
Tu=3nE16601°« €0-31699062°= 20-3G6L629C°~ 20-36EB4G21°~ Gl 10-39412601° €0-35€810€6° 20-3186681C°  20-39065521° ol
2U=-39€05268°= 20~35909951°~ 20-3GC0€1S2°~ E€0-329€1658°- €I 20-3T6L446L° 20-30%21€G1°  20-31991(22° €0-319%909.° 21 y
2u=31Y10L19%= 20-36%¢GL8I°= 20-3659L102°= €0-3TCIE209°= 11 20-3865990S° 20-36296661° 20-361.2821° €0-36R91€29° 01 L
2U=390S9%S9°~ 20-312C601¢°~ 20-3CE0€2L1°~ €0-31960562°- 6 20-3066209€°  20-36S064S1°  20=-3ELGe8cl®  €0-30968€L2° @ 4
2u=3013L022°~ 20-39909291°~ (C0-3G520%296°= €0-316CECLL1°~- ¢ 20-3G5L6912° €0-36£5006L° €0-39.0#995° €0-31€25691° 9 /
€U=3615080€°= €0-3110900%°= %0-3€.0S5951° #0-39EwE965°~ § 20-35151681°  €0-36009LL%°- 90-32256059°~ €0-3006ECETI° o g
2u=321€2291° €0-39019621° %0-3on{lell® #0-32i89868° € €0-3GTL0268°  €0-3G6S661€°  #0-35918298°  90-39€922€5°~ 2
€ = X3ONI ONOJ3S ) d
cdu-3g6toclif s~ 40-39C0s@ll®  20-3599%221°- (£0-192L116€°~ 61 20-3116L4E66%°  90-3692€181°= 20-30901081° €0-39%6L68%" 81 -
Cu=JUrulllin’= tu=-jouvlcol"® dU=38LYYPELl ‘= LU=IaY9ElGy°*~ ¢ C0=3IL5V7996° w0=JuLl9lgl*= du=3l9oL6v0t"* 2u=dlEew2ll” 9l ‘
[u=39€999€T1 %~ €0~312626E7°~ 20-39CR6HBE"= 20-32156591°~ SI 10-3225¢251°  20-3292952[°  20-3811260%°  20-391SL6L1° ol .
TU=39LESSET*= 20-392921L1°- 20-3926029€°= 20-30122941°- €1 20-36199056°  20-30626281° 20-38.860L2° €0-3112%9€6° 21 y
20~30060€48°%= 20=3C1L010¢%= 20-308879S2°- €0-3218S9s12°- (I 20-36119295°  20-398%9061° 20-38062L81° €0-3529892%° ol k
2U=34092199°~ 20-3E19GnEL"= 20-39Ln6902°~- €0-3592L26%°~ 6 20-386¢IT4€°  20-31201202° 20-312562%1°  €0-3COEle€2® 8 h
2u=3161C6Ew°~ 20-3€208592°~ 20~37%009%[°= €0-3€89€292°~ L 20-3€1¢u62°  20-32850622° 20-35%08€01°  €0-320596S51° 9 e
20-300095€2%= 20-392L6261°~ E£0=3209692L°~ €0-3L962991°= § 20-38€HS861°  €0-39259596° £0-389R97EE®  €0-36192591° ¢ C
2u=-399¢SH01°*  €0-3255R920°= E£0-32€2€261°= E€0-300619€1° € €0-3000S€65° €0-3081669€°  #0-3012290%°~ S0-3269%€21°- 2
2 = X30NI UNOJ3S o
a*8e LI YT YR XYY IR Y XY h
NOILVWJOSNT 3N0JIS3¥ a3Iviag o
O 196%0° (9 o171 %61 )S96S06°0€ O%LG61° S968%0° 11 61 NOILVYWMOINI 3NAISIY [
@ 1506489958° = ovyg 3MNSSINd .
& 0003896€°  31H NI ¥0d443 AN3IDH3Id 40 SWH 10+392€1°  ={H NI H0¥M3 IN3D¥3d 3
[+
10531€6E° =1SA  00439L91°= =7SX ~ <
£ 10+3110%° =1SA  10-30991° =75X A 4
1043960%* =1SA  00+38061° =SX
[ 1053280%° =1SA  00+391LE°* =1SX .
mu 104300T%° =1SA  00+3€0S5° =1SX .o
= 1043860%° =1SA  0043502L° =1SX :
1063210%° =1SA  00+36S€8° =1SX "
1063916€° =154  00+3S9%6° =1SX ,
10439€8€° =1SA  10039901° =1SX .m
1043992€° =7SA  [0e36LT11° =SX .
1003909€° =154  10439821° =1SX o
1043529€° =1SA  T10439161° =15X .
NOIivI07 3NIT JINOS .
o
T0+3€291° 20¢32901° 10+3969S° 00+31295° 10+30€81° T1043100T° 10¢3SCTT® 0043L80C° 0043262L° 10+30092° (10+3S5L9e° 02 o
10432991° 20¢3900(° 10435225 00+36T1€S° 10+39S81° T0+3100T° 10¢3TETI® 0043890C° 00+305€2° 10¢36192° (10+3ISEY° 61 .
10430S91° 10+35€€6° 10°3SBEY°®  0003212S°  10+30L81° 10+37007° 10¢32271° 0043670€° 00032092° 10038652° 10+32829° 81 T
10039691° [0¢3T148° T0+3999C° 00+3S195° 10+32081° 00036666° 10632911° 00¢391T€* 00+32612¢ 10038292° 10+3L6G9° il -
T0+399L1° 10030808° 10435662° 00+436529° 100360.1° 0043€866° 10430911° 0043102C° 00+32589° 10032082° [0+3EY¥6%° Ol s
10+31€61° 10¢36694° [0°31192° 00038989° 10+39291° 00435666° [0¢39611° 0043942€° 00°32959° 10+30162° [043.2€5° SI .
10+3€061° 10032269 10+31681° 00+3ILESL® 10+39€S1° 00+35666° 1043€221° 00+391CE® 00439229 103120€° [0+389L5° o1 :
100362461° 10+302€9° 10+36191° 00432928° 10+30991° 00+32666° 10+39521° 00+322€E° 00¢39£8S* 10+3621€° [0¢3€619° €1
10+32502° 10¢39185° 00435666° 00+¢35268° [0+325€1° T0¢3100T° 10439821° 00¢3L0EE° 00+3E9SS* 1003222€° 10432299° 2%
10+32€12° 10+32829° 00+35019° 00436996° 10+39S21° T10+31001° 1[0+3BIEL° 00¢3T92€° 00¢3CL1IS* 10¢392€€* T0+31602° 11 -
10439122° T10+3SELY"  00430€22° T0¢39%01° [0¢32ST1* 10032001° 10+3ISSCL® 00+3CETIC® 00+3€8Lo° 10+3529E°  [00306SL° O ,‘
10038622° T10¢36619° [(0=3€T10%°~ 10+3C211° 10030501° 10032001° T0¢306E1° 00+435962° 00+366E9* T0+3IETSE® [0e39L08° 6 o
1093LL62° 1003999C° 00+43610€°= 10+3L611° 00032L%6° 10031001° 10¢3S291° 00¢3L€L2° 00235209 1043IE6SE* 10+30968° @ N
10+32692°  (0+3€01E® 0043919S°= 10+32921° 00+39%98° T10+31001° 10436S9T° 00¢39%92° 00+3IBY9E* T10¢3999E€° [0+35068° L
10030252° T10¢399Sc*® 0043622L°~ 10+3TCET* 000399%L° 10¢30007° 10¢36891° 00432012° 00+3SvEC® 100392L€° [0+3868C6° 9 B
10439252° 10+38061° 00+39€68°= [0+398€1° 00+39859° 00¢39666° 10+391ST°® 004391LT" 0043L20€* T0e3InLLE* 1030226° § .
10039192° 1(0ed227l® [0435001°= 10032291° 004366L5° 00032266° 10+3CEST® 00439%27° 00¢32982° 1003208€° [0036566°
10+31992° 00¢3d9sSH® 10430601°- 10+¢39991° 00+38525° 00+35566° 10+39%G1°* T[0-3S76L° 0043SEL2° 1003:28€° 20437101 €




NSWC TR 82-286

Ev=J9Livudee -
€u=36490805°~
Eu=3L2€EL9€°~
Ev=326£5006°

[u-35062282°~
lu=38ZlEvE2°~
10=-300€2211°~
2u=3EL69LSE°~
Cu=-31€CEO6T06°~
2U=32025521°=
CU=36L7099L°~
€VU~308106€8°~
Cu=3129805L°

Tu=-3gcscesl -
lu=3g6viol2°-
lv=-35101€21"~
20-3500048S°~
Ev=-36922S5L6°~
€U=36592511°
YJ=3EL5€8Y°
YV=36070899°
2u=399566801°

{u=395619S8(°~
lv=32129261°~
lv=32664521°~
¢u=-30122216°~
2v=3E552€69°~
Ev=35568956°~
€v=31L61565°~
Eu=36L1€909°~
€u=38LC0€4LL°

Tv=31692601°~
lu=3€08CLS1 -
lv=3652€E21°~
ev=361€91c8°~
2u=3889¢29S°~
2v=325E02L1°%~
tu=-395L19082°

Ev=3oltouei -
eu=359%0111°

2u=30628908°~
{v=32266821°"~
1v=39.0L0€1°~
(u=395u9911°~
2u=3L 0692y °~
2Ju=362E9915°~
2v=39658L91°~

20=3459t.26L 1 =
€0=-39509g92°~
%0-31Lc6€1L"

S0=390681¢29°~

20-3€l61092°~
20-309%2902°~
20-31996202°~
€0~-3895€60L°~
S0-38201090°~
€0-39652051°~
€0-35868211°~
€0-32E€664L1°

S0-392199S4°~

20-37100S8551 %~
20-35690121°-
20-3€€5.981°~
20-3c16€1S1 =
€0-3592405E°~
€0-322%6201°
90-316L5210°
€0-3c1L229¢€°
¥0-3L59€095°

€0-39828090°~
€£0-39€£6595°~
20-369912€1°~
20-352LivLdl -
20-3e209211°-
€0-32220011°
€0-328C1591°
€0-3598€6LE"°
%0-3229811L°

€0-3999509%°~
€0-3.5%¢Coli*~
€0-3€906248°~
20-350995¥! -
20-3609%281°~-
€0=390L990L°~
€0-3c2L162¢°

#0-3S95004L°~
€0-3292¢s¢E8(°*

€0-3860259<°~
€0-32650591°

€0=3129n20%°~
20-36€€91L1 -
20-322%c212%~
20-322186L(°~
€0-3209999¢° -

tuU=35c6wuul”
€0-36665921°
€0=-3€L92¢c22°
tuU-380€t61S°

20-3€68568°~
20-3199%126°~
20-3992%922S°~
20-36590€SL1°~
€0-39682L11°~
€0-326511€2°~
90-3299618%°
€0-32516481°
€0=-3199024¢"°

20=3(92211L°=
20-31802518°~
20-39866€55°~
20-3550.282°~
€0-36€82L6€°~
€0-36€61€61°
€0-38269802°
co-3228l01€°
€0-304L06%€°

20=-32921985°=
20=39099104
20=369591€S5°~
20-36%200.€°~
20=-3816lc81°~
90-36€029€5°~
€0=-3TvEwec”
€o=31119%02°
€0-32s24101°

20=30650%6€°~
20-3221€09S°~
20-3290%169°~
20=-359,222€° =
20-365058022°~
€0-36S€090L°~
€0-3c65€962°
90=36924206°
€0-30045001°

20-38920662°~
20-399L165%°-
20-3€95€55%°~
20-3€2€269€°~
20-32089582°~
20-35969681°=
€0=39LTv9EC -

20=35¢92L6€5°=
90-39L9L991°~
0-3182L98€°
€0-300022092°
[ =
20-39021962°~
20-328119¢€2°~
20-49516001°~
€0=-39LCyEoE =
€0=-3E992921°~
€0=3L765081°~
20=-3900L485°=
40-3198€9962°~
€0~-39089692°
e =
20°366969€2°~
20=39919222°~
20-35€82211°~
€0-395926€5°~
€0~-3€0629%1°~
90-39119692°~
%0~398L0%6€°
90=-3121118,°
€0-31186602°
L =
20-305698201°~
20-32¢86€02°~
20~-3S%LL911°~
€0-35L20129°~
€0~-39206926°~
€0-315252S1°~
90-32€28199°-
»0=-31LB8119€C°~
€0-32589212°
9 =
20-301S20€1°~
20-36009%0L1°~
20-30828L11°~
€0=39S1E99°=
€0=-3272L.516°~
€0-305%29€2°~
20-4918t1L22¢°~
90-32551692°~
€0-348L9021°
[ =
20-38905001°~
20-3L780891 %~
20=395285€1 %=
20-3€2€0601°~
€0=-32196812°~
€0-31099.26°%~
€0-396866892°~

t0=30000L1"
€0=-394L%20L"°
20-388%0202°
€0-38512106°
anod3s
10=-392%01¢€°
10=-3€2¢5041°
20-3129<¢029°
€0-38€LSSE9°
€0=39995192°~
€0=-369L7695°~
€0~-3260%0¢€E"~
€0-3€60€Ecs9”
€o0=-3110LQ12°~
GN0D3S
10-359€L682°
10-35291001°
20=-322%%216°
20-355t508€C°
€0-3L62L€21°
€0-3985%129°*
20-3L€80201°
20-392L5681°
20-39€509¢1°
GNODJ3S
to-3¢ctLleegee
10-35005021°
20-39069%26°
20=3SS(1199°
20-326EL951°
€0~-35¢96612°~
90-36096.2€°
€0-36€61292°
€0~-399910g2°
aNOD IS
10-32646281°
10-3€565091°
[0-3584i6101°
20-3917€L2L"
20-3812606C°
20=-39¢Y%¢ol°®
€0=-3117%296°
20-369CH981°
20=-3c0l61¢1"°
aN0J3S
{o=-3%1L181T1°
10=368549¢T"*
10-38cul11T°
20~3ES00UISL®
20-38297€09°
20-3C9LEGHT"
€0-32480855°~

90=39099765"
#0=39205182°
€0-392¢€0811°~
20-325€€961°

20-36916%82°
20-35069661°
20-392¢€6921°
€0-31veni2l®
v0~3€€982L2°
%0-318L0182°%~
20=-312¢€1%e2°
%0-312004%2°
€0~39¢c2Lin1*~-

20-39092€. 2°
20-30025091°
20-3S€€L091°
20-38655001°
¥0-322612%L°
€0-3195160€°
€0-3192%202°
€0~3CS1609€"°
¥0~35082915°~

20~365962¢€1°
€0-3cecot06°
20-38612081°
20-302L€991°
€0~31990989°
€0-321cocee®
€0-32622€92°
€0-3€£6€£662°
€0~399€00€1°~

€0-3€20€00L°
€0-355€49¢€°
20-31€LL621°
20~398€5661°
20-329912¢1°
€0~-3892696€°
€0-3€000%01°
€0=-3961€S5y°
€0-36tsL611°

€0+-326€29L9°
90-390€SL€6°~
€0-39542980°
20-3289L091°
20-3cTgsESt®
€0-356%09¢6°
€0=-39508€CE =~

PU=A500ZWL7°= U= J9EUH66Y"
%0-395%9%1L*  €0-3IC6VCSCT®
£0-31090%22°  €0-3[122%6E°
€0-3BS99SEE®  €0-3C688%92°
1030419921 20-39,2820€°
20-319216€L°  20-3190L5L1°
20-32L2150€°  €0-31996989°
£0-32059521°  S0-3e18L080°-
£0-36106281°- 90-38514206°=
£0-3800€211°~ #0-3691452L°~
%0-3€€L4096°  §0-3C209099°~
€0-30S00102°  €0-36268L12°
£0-31€12122°  €0-3906LLC1°
10-31606201°  20-3982£2€€°
20-352426€L°  20-302€0161°
20-3208191%°  €0-320SLL4L°
20-36656991°  €0-JolRLCOC*
€0-31015091°~ 90-3112L22¢°~
€0-39211921°  #0-3wi€22L°
£0-30£2.102°  CO-3Tes62Ll”
€0-38902€12°  €£0-39€60€EE"
£0-31€0ISLE®  €0-300%L01€°
20-32652128°  20-3096E6L2°
20-3999¢209°  20-3999181°
20-3SS51ei29°  €0-3929C00°
20-36990852°  €0-IT16ES6YS®
£0-3924€2€9°  v0-3wlaloLe°
90-392240E09°~ 90-36299L€5°
€0-36Ccovel®  90-3121892C°
50-3118€S24°  €0-31922241°
£0-305999€2°  CN=31vC0661°
20-39602199°  20-30298¢12°
20-3984€219°  20-39691581°
20-32€9990%°  20-39%00101°
20-318€COL2°  €O-3v2LSvv9*
20-35680951°  €0-39209%82°
€0-39.51002°  w0-312€€212°
£0-320%5901°  90-35L65929°
%0-39£2@%GE*  €O-3LT01611°
€0-312,92CE°  CO-Iveove22®
20-38€SoCov®  20-36112CC1°
20-309sE569°  20-3TTOTI91°
20-3029120€°  20-20052221°
20-39€69452°  CO~Iv6E6C0L°
20-310£0691°  C0-390v¥692°
£0-39L6LL29°  S0-265S9604°
£0-326851282°= €0-30Sv2991°-
L

EN A A PR - ] e
LI bl (PRSI e NI\IPIDI..L

<
-

©
D-58

o1 1
9t
ol
2t .
ot
®




NSWC TR 82-286

(0SW Q1314-L LNO INJUd 2 $ ATINO °ON LS LNO tinldd 804 | ) I = 3411

(IAIINBANL HOJ T $ BYNInYT 804 0 ) 0 = angt

(TVM TVWE3IHIO0ST 404 U $TTWA JILvaviay 804 0 ) t = yAL]

€ ALISOOSIA 40 MV SuONVI43RINS NI 03ISN LNVISNOD ) 0041 = (NIATINS INIL/0LT = SIAD

ove”* = (°88N1)yd
€aLe = ud
40+3209001° = 3

(NNY SIHML HOJd Sd3LS 3IWIL) S1 = ¥y}
(INOD QONV 383IHDS 340 JaNLONNT) ot 2AN
2€ sSXYWN

82 sXVYW

00°sL = *ON LNVBN0D
000°0= °3430) °ISSIC LIJIVdW]
00(° = °330)0 °ISSIO LIJITox3

(NOTLVYWEOANT 3NQISIH HO04 M NI TvAMILN]) 9 = SN
(2/1ca 0L 09 OL V13HL 04 WNF=XYWr®1 48 L1SONW) S = Nvatl
(XYW UNY NYHLISWAE * L8 SINIOd 804 ONIHILIHLS ) 00°1 = 3D
(00001 OL L3S ONIDJVdS WHOJINN 804 ) 00500°1 s(vi3d) 32
(MUY HYNIWYY 304 T § MOTVS QIDSIANI H04 0 ) 1 = SIAl
(Sd34S N NI (3137dW0D JONVYHD 3IA¥HS BUJ N $ JONVHI IJdVHS LNOHLIA 404 0 ) 6 = dI
(BA*AX 1VALd WD ONV (FIHL NI QV3IH HO4 % $(FIHL nE0IINH MLIIM GA®EX TYNIJ ONV SYLI30 * D 804 €
$ (F)A130 OGNV (CH)HL NI Ov3Y U4 2 $ SASSX*BA*AX NI (vac 404 T $ 3SON NO ONIDVHS WHOJINN 8404 O ) 0 = WO39l
(3SIMHIHLQ 0 $°7v) A0B2314y 004 VIv0 ONI1dvLS 40 IOVHOLS 404 1 ) 0 = Qddvl
(3SImy3-10 0 $NIOII WOH4 LNO 3LIHM Q3VIvL30 804 1 ) 0 = ladl
(3STMN3HI0 0 $23dv]l NO Jilam ¥0J 1) 1 = ¢n}
(3SImyINL0 0 $13dvl tvids 804 | ) 0 = lul

(3300V 48 Ol SAVY INUWC0=VIINO $34VYHS *©ns NI
ULy 3Ivd3e SI INTIVA YO3IR0O SHUESWNID] 4] $INUI=INIHAS 40 SNIAVE 31l ST VOINO*0°L19°vy3IN0) 000°1 = v93w0
$334930 004°6 = J1ONV-4TyH (AQOQa3L 3V) INOD
0v°l = Lv3H J14123d4S 40 Oliwy
26°S = YIBWNN HOWW

dI13SON 83A0 MOV DIHLINMASIXY

andang paijurig

[ 0 . 110007100010001000T000100010001 11
e 1% . 1 . "y L1 6°0 €24°0 *0209001
1 S00°1 Sl 01 L6 *°1 26°S

t S ” 0 0 61
o — o e m~ Nn ¢~

spae) ejeq Indui

7 o1dwexy

STRRR. OO 0
P DU 56 - B SR U WA I Y VN YR

D-59




NSWC TR 82-286

(00318SY*  10e3d2011° 10+324S51°
T0+3[05%° 10+3%601°* T0+3¢991°
10¢318S%° 10+340801L° [0¢398cl°
(0+318S»° 1032901 (0+350€1°
[U*31RSe*  T0+3eG01° (0e3922(°
10+3185%* T[0+30%01° ([0*3Lo(1"
10¢3185%° 10¢49201° 10+3890t*
[0+3185%° T10e3€T0L® 00+ 3v6U6°
10+3199%° 00+32666° 00+3S016°
10+30€9%° 00+37606° 00-3STEB°
[0*3008%° O0U*41696° 00¢32€SL°
[0*3IE9US® 00+4329706° U0+3S9L9°
10+30SES®  00+4€L10° 00+36109°
TU*3L996* 00+3G2¥d°  00+3262S°
10+ 42965°* 00+3027¢°* 00¢3909%°
10*36229°* 00+32906L° 00°3060E°
10*320S9° 00+34267L° (00+32€€C°
10*36GL49° 00+45689° 00¢32S5L2°
10+3L669° 00+3062¥* 00+36222°
LU+ ICT2L® 00¢342695° 00930SL1°
10239094 00e4%206%° 00¢352€1°
LO+392SL® 00+499¢%*  10=-35956"°
TU*39TLL® 0093925E°  [0=392%9°
10+41€8L° 009399L<°® 10~-3¢00C°
l0+3g162° 00+36861° [0-36661°
Tye3926L° 00e38611° 20~-32022°
10+39008° T10-3€00%°* €0-39108°
10+39008° T10-J€00%7°~ €0-39108°
INI13/13 A X
ogtys°l 2z21e%°( c1roe1
2909L° 2S0vY° 6%009°
90408 * v2e9ylee 6€9629°
Slgwel”® 0169%1° asi021°
€91€20° o92ulo* Lienio*

Que3222e°
Oue322ee*
Yue322ee°
00+32222°
0U+322¢22°
VGe32222°
00¢32222°
00e32222°
00+32222°
Que322ee”
QUe+36u92°
00e352€€°
vue30ein°®
0V«30905°
0Ve3L21y°
00+3662L°
0Ve3255H°
00e3%S80°
[0e32111"
Toe3gner®
Toe322€1°
[0+38891°
lue306S1°
TUe3LL91°
10+35%L1°
10¢31621°
10e3sIal"
10+351Iul°
dd

o612l
L012€°1
€9025°

9068%5°
¥6L660°
%98010°

10+36091°
10¢380%1°
10+38091°
10+38001°
10+360%1*
10¢38001°
10+36091°
10+380%1°

1038091

10+39991°
10¢3€8sl"®
10+36081°
10+35202°
10+352€2°
10+39692°
10¢39€0C°
10+308¢c€"°
10e3n2LE°
10+31909°
loe+328¢cYy°
10+3089%°
10+3056%°
10+3981%°*
10+318€9°
10+31€5S°
10+39€9%°
10+3599%°
10+35895°
| §-72.]

281%0°2
001I#%2°1
9€099°

LL9ynLn®
€L1280°
260800°

10+30001°
tve30001°
Tue30001°
10+30001°
toe30001°
10e30001°
10+30001°
10+30001°
19+30001°
10+30001*
Tve30001°
10+30001°
10+30007°
10+30001°
10+30001°
1o+30001°
10+ 30001°
[0+30001°
Tos30001°
10+ 30001°
10+30001°
10+30001°
1oe30001°
1p0+30001°
1030001°
T1o0+30001°
10+30001°
10+30001°
INTLHZLH

€L196°1
96091°1
0E09¢e”

6S9209°
66E290°
%09500°

1003S66AE° 00+3ARLTI® 00¢3%6U9° 10+32212° 10+30599° 42
10e3S66E° 00¢38LT1° 00¢39649°  [0+032902° [0¢30599° ;2
103566€° 00439L11° 00¢396¥9°*  [0032961° 1(0¢30599° 92
1003566E° 00¢3IFLTI® 00+396u9°  [0+32981° (0030599 &2
1003566€° 00¢39L11° 00+39609° [0+320¥1° 10+30599° &2
1003S66E° 00¢3BLT(* 00+3%6U9° [0+3T12L1° 10¢30599° €2
1003S66E° 00¢36L1(® 00¢39649° [0¢3[991° 10¢30599° 22
10¢3566€° 00038LEL® 00¢3%6u9° [0+319S1° 10+30599° (2
10¢3966€° 00+38LT1° 00¢396u9*® [0+318%1° [0¢30599° 02
10+3G66E® 00¢3L0CT* 00¢36199° 10310%1° [003L699° 6l
10¢3966€° 00+30L91° 00032599° 10+312CI* 10¢3L6G6L° @1
10+3566€° 00¢39602° 00+39€19° 1[0¢3192(* [0+3uST6°* LI
10+3566€° 00+3EG%E*  00230595° T10<31911* 20¢31111° 91
1043G66€° 00+431€22° 00+3%21G° 10+31801° 20¢3T19€1* SI
10¢3S66E° (00+30E62° 00¢3€L59° 10+371001° 20+3€091° o1
10+3566€° 00+430S0€* 00+3€109° 00+320<0° 20+310681° ¢
1003S66€E° 0043260E" 00¢3SS7E°®  00+3L096° 20¢38612° 21
10+3566E€° 00+34S0€° 00+32162° 00+3909L4° 2043L1S2° 11
10+3566E° 00¢3€S62° 00+316€EZ2° 00+3908Yy® 20+319g2° 01
10¢3566€E" 00030022° 00¢3%061° 00¢35009° 20¢3191€° 6
1003S66E° 00+439952° 00¢36S%[° 00+3902S° 20+43994€°* @
10+43566€° 00+3€S22° 00+32901° 00+3%90%%° 20¢30S2€° ¢
10¢3S606L° 00+3€161° [0-3802.° 00¢3€0Yc® 20¢3100%° 9
[0¢3966€° 00+32€G1° 10~3609%° 00+32082° 20+39129* §
10¢3566€° 00+3BTTL* 10-38922° 00+32002° 20+308€%° &
[0¢3566€° 10-320R89* 20-301Z8° 00¢31021° 20+3%699° ¢
10+3566€° 10-3EH22° €0-38916° 10-3%900%° 20+31569° 2
10+3566€° 10-3€822°~ €0-38%16° 10~39009°~ 20¢31SS%*
INIS/S ANTO/ZA ANTO/N S INId/d 181
1 =X30NI ONOD3S
NOILVWEOSINT 0131 4014 INILNVILS
[328:1° 01 9S108°1 CLAPTR4 679 1
Auugo°l 18000° 1 9L026° ¥90"8*
€cone’ 41002 otol2t* %00%0°
HI9N3T Juv
S185°Sy  =1d JWNS534d NOILVNYVLS
000000°1 l%2tlro0n°®
SUUIHE* 2L0G662° €86992"* 9R0602°
19Ug50° SSl9en°® L919¢0° 490620°
€logo0* 29€200° €90100° 0000000

NIOHS 01 AQUR wWOad 3IINVISI( G3Z1TWNUON

0005°¢ = (ADH3INI TYNNIAINL) INTTI
0000°1 = (AJOULNI) IN]S

S2€0°L7 = (AO¥ANI °I34S °*L)4NIg3
S2€0°82 = (ADIWHINI °*L) INILM
0000°0 = ("AWO0D A) 4N]A

9900°L = (°4W0D N)ININ

2eui*l = (QU43dS OnNHIOS) INTY
9900°¢L = (*W3A W101)4N]1D
0000°T = (ALISNIU)ININ

0000°T = (34NSS3¥d) INId

SNOTLIONOD wWY3INLS 3349

D-60

PRI -




00+3891€°~ =QdS ¥HS X¥Ww 2 s=C  00¢32611° =033dS MNIOHS 0 Swd 1
L 00+3192€°~ =0d$ ¥HS X¥Ww 2 = 00+31021° =033dS MIOHS 40 SWy
i 00+30L2€°~ =QdS MHS Xvw 2 =  00+31611° =033dS NIOHS 40 Swd
00+3922€°~ =UAS MHS X¥Ww 2 = 00+3w91(°*  =033dS NIOMS 40 Swd
] 00+3ETIC = =0dS NHS Xww 2 =  00+31211° =033dS NIOHS 40 Swae 1
00430562°= 20dS MHS XyWw 2 = 00+39901° 2U33dS NOOWHS 40 Swd k
. N0+3€922°~ =QdS MHS XyWw 2 = [0-31.66° =U33dS NIOHS 40 Swy 4
0023L6%92°~ =0dS NHS Xva 2 =r 10-31c26° 2033dS NOOWS 40 Snd :
M 00+38122°~ =0dS S Xyw & = 10-3Glou*®  =033dS NIOHS 30 Swy 1
| 00+30161°= =0dS MHS Xy 2 =  10-3€uil® =033dS MIONS 40 Swy
] 00¢39QGT1°~ =0QdS ¥HS XyWw 2 = [0-38+2L° =043dS NIOHS 30 Swd :
00+39921°= 30AS %HS XUW 2 =  [0=30504° =U33dS NIOWS 0 Swd 1
00+32621°~ =UdS MHS XvW 12 =  T10=39r1L®  =043dS NIOHS 30 Swd 1
0U*3BHET "~ =0dS NHS Xvw 0e =r 10=-312d2° =(33dS NOOHS 34U SWY J
00+39€ET°~ =0dS MHS XUW el = 10-36229° =033dS NOOHS 40 SwWd
. ) S0L00° (v sIE S61 )SEYIY8*HT  <CaEL® t2L00° i€ 61 NOLLYWNOJINT 3NCIS3a
2u=3971€° =1Q  20430062° =NI  0€ =¥ B2 =  <L+3029C* s=NIW9lS 1 = s G90e30LE2° =XVWOIS
9LNSE0YL2Y® = 9vV§0 3uNSSIYd .
i 11-39942°  =1H N1 H09d3 LN3IDH3d 40 Si 11~3,968%° =14 NI S08N3 LN3J¥id f
. #¢¥ N0 JuTad dPYS  wwx :
e v 10032022° 1003900¢° 10+32951° 0U+3096E® T0¢ISCTE®  TU+3000T° 10+432261° 00+43SS2E°  00+30L08° [003520E° 20+31901° €2 :
o mw 10°3u942° 10+3RGol®  [003€9%1° 0U+3120%° T10+ILLOE® T10+30001° 10+32091° 00+3L0€€° 0030662 T0+3G26E° 20039801° (L2
4 ) 10¢3L€82° T1030161° TO0vI9RET®  00+3uule® [0+IET0E® 10+30007T° [0+3I9EQL* 00+3I6SEE® 0043906.° 10e3926€E° 20+32211° 92 h
~ 10031T02° T10+4095(° [0+3S0EL® UU*ILYEY® 10¢3666¢° 1usJV00T° 10¢Fw99l® 00+3219€° 0U*3I9TEL® 10+39209° 203[211° S2
© 10434%00€° 10+36081° [0+35221° O0U+3C6SY° 10¢39Auc® T0+000T° (0eILTLI® 00+3INLOE* 00+3ICO0LL® 10+3980%° 20032221° #2 mu
o 1023901€* T10°30921° [0+39211° 00+39Cun° T10+31Tw2° Tue40001* [0+3IBGLT° 00+ISESE® 00+32852° 103G lv*  20+39¥21° €2 4
= 10*3922€° T0+31291° [0035201° O0UIEETS® [0+3€2L2° 10+90001° (0+3STl® 00¢390Q€°* 00+3CE7L* [0+301279° 20+36S€1° 22 m. 4
TU*ILGEE® 1003209 00°239626° 0U+3ESHS°  T[0+32€92° [U+30007° 10+3YLRL* 0043699€° 00+39222° 10032829° 20e3WENL° (2 :
! mw TU*IB69E®  [0042€91° 00%362€8° 0QU+II6LS® T1006ESE° [U*3IN00T® 10eIEV6I® 00¢3IELE® 00032012° T0+31GE%° 20+32251° 02 J
. 7 1003999€°  T0032971° 00+3004L° O0U¢3IS0¢9° [0+3InE92°  T10+3IN00T°  10432202° 00+3I€6LE* 00+38669° [0036299° 20032291° 61 -
-1 T0*3999c® 10402t 1° Q0+3T6%9° QUeIHEYY® T0¢3I62E<° [0+ 3000T° L10+320T12° 00+39%8€° 00+31uye°® 10932699 20¢3¥2L1° 81
. - (0+31S09° [0+396C1° 00¢36955° 0UeIONIL® [0+4301¢22° L(0+30001T° 10+3902¢° 00+3I26RE®  00+3¥299°  10¢3€LSv° 20+43€s81° &1 4
10¢369¢9®  TU*49T2E® 0043C2L%° 0Ue3I9L9L°® T103€602° [0+3000T° (0+30[c2° 00+3C26E° 00+32919° 10¢35099° 2043€86(° 91 »
. 10+366%%° T0+32€L11° (0+3E96€° UU+3BE26° T0+3C261° T0e3JV00T® 10+30292° 00+3SE6E*  00+3ITuHG®  10e39lL%* 20+31212° ST K
- 10°329L9° [0938S01° 00+3122€° O0U+JOEHY® T0039GSBI° T0+3000T° [0+3IL652° 00+3L26€° O0U+3SUSS® L0+36LL%° 20039922° ol N
¥ 10¢40669°  00032050° Q0+3TGS2° 0U*3SSYA®  T0+YELL®  T0+3000T° L10+30992° 00+3Iv68E° 00432226 10+3[98%° 20+302%2° €1 r
., 10°39925° 00038100° 00+3[€61° T0+31101° T0+3ETYI® [0+30007T° 10+30622° 00+3ILCUE® 00+3C¥6%° 10+3006%° 20+31¥s2" 21 _
b . 10¢31GSS°  00+3422¢¥° 00+36GEL®  [0+3ITHOL® 103889 1°  10430001° 10032262° 00¢3CELE® 00¢326S9° 10439669 20431522 1T "
- T0*399Pe°®  00034G627L° -10-321€¥° (UeICSIT® 10+309€(° 10+30001* 10+3690€" 00+3IE65C° 00¢3L€2%° [0+3900%° 20+39262° 01 "4
. 10°30619° 00¢31TYY* 10-3905€° TU¢32221° T0¢30€C1°® 10+3000T° 10e3912L° 00+ 3ICOHE® 00+399HE® T10+3I1G05° 20+30L1E° 6
. LU*3LG99°  00+308L5%° 20-31818°= [U+320€1° T0+3L601° TUs4000T° 10+3G9¢E€® 00+ILSIE® 00+3IT6%E*  10+3T015° 2003962€° ¥ "
= (U*30GLY®  00+42€67° T0-349€99°= T0e39LEL° 00+36T96° TUe3V00T® (0+ITIGE® 00+3S782° 00¢3221€° 103T914* 2003SL9E° L K
- 10035902° 00+34990%° 10-3206L°= 1U+3GNHT* 00+3Inl2u® 10430001 [0+3099E° 00+35902° 00+3ELL2° 10+39219° 20¢3999€° 9
. 109420€L° 00+34981t® 00030901°~ [0+3B0ST° 00+32969° 10¢30007° L0+3SL2€° 0043€102° 00+0365%2° 10+36025° 20+3008€° S
10039162°  009498¢C®  00+39921°= [U309ST° 00239929 [0+ 3000T° L0+3ILLHE® 00+3S691° 00430022° 10+32225° 20+3IL26€° ¥ !
1093G992°  00*I22tt® 00+390%1°= [ueIL6GT® UV0+IGEL?® TUs3000T° [0e31S6E° 10-39126° 00+39102° 10+3292%° 20+3810%° € p
. 10039%2L°  T10-38657° 00+324291°= [0+32191° 00+3ITET9° 10+3000T° 10+3066E° 10-39T1€* 0032161 10+30625° 2003990%° 2 .
.~ L0*4S0LL°  10=-386597°= 00¢3L91°= Tu+3ILT9T® 00+3LCI7°  TUs3000T° 10+43066€° T10-3911€°= 00¢3ILTOT* 10¢30625° 2043990%° 1 n
, anli3z13 A X 5] HIYW ANTLH/LH INIS/S ANTU/ZA ANTO/N ANTY/0Y IN1dsd 151 A
- 2¢ =¥30NI ONOJ3S A
5 ¥xx INO Jurad dINS  yxx
-, T
1 ‘L
y
4
K
ICRPR - RIREARRAY - 4 BRI D ORI - D




S
-
- 0°36929° T0+48101° 00°31928° 0QU*39661° 10+30202° 00+43069€6° 10+3I1SL€E® 0003L291° 00030989° 10+310EI°* [0+3L685° 6l "
’ [0039299° 00¢399060° (0°3299L° 0U*306E2° 10°3€T6l® 00+3IS0L6" 1Ne321LC° 00039002° 00036559 [0*39€ST* [0e3d9989° 81 :
B (0*399L9° 00+349696° 00°34SAY9° 0Ue3IIY62°® T10IABLL® 00¢351L6° (0+306L€° 0043T19€2° 00+32919° 10e39GLl°* ([0+352€d” (I
- 10°3SE0S® 00+3€LL06° QO0*IIEOS° O0UCITOLE® T0¢39G91° Q0¢392LA° 10¢391HE° 00¢31992° 00¢36L98° 10+32002° 20¢38001° 91
. 10+ 39€ES*  00¢4G660° (0+3902S° O0U*3I2SSY° T0+3I€2G1° 00+3IUSLE® LDeISEWE® 00+3WABZ®  00°3C6TG°  10+¢3192¢° 20e¢32121° SI
[ 10°3(09%°  000399Gu° (0+3CTSY* 0U+3IZSSS® [0¢3G6E1° 0U*39626° 10¢39SHE® 00¢3990€° 00¢3CUYe*  10+3265<° 20+32991° &1 -
F - 10+30565%° 00¢349R0Y°  00¢3ISGUE® 0Ue396Y9°  10+40221° 00392867 100342L8€° 000IGLIC® 00¢3Lslo®  10e3826¢° 20032%L1° €1 C
- LU*49G29*  00+3RGSL® UO0*ILC2E° 0VUeILS6L° T0eNNTI® 00¢35946°  (DedouwE® 00+3212€° 00+3629€° 10e¢3t0eL® 20+32502° 21
. LO*3ILPSY® QUL IGROY® 00+¢32992° OU+32086° 10036201° 00¢3E066° 1003G06E° 00+36HIE® 00+3960€° [0¢3099t* 20+3Ev€2° 11 i
- (0032299° 00440Lt9° 00¢39€12° [(U*30L01° 00+3€216° 0OU+IGEARL®  10¢3026€° 00+36H90€C° 00¢31852° [0e39p6L® 20¢39222° 01 y
- 100 4E20L° 00032145° 00°3S6Y1°  10¢38021° 00°3266L° 00+31S66° [0¢3ISEHE® 00+31262° 00032602° 10¢342€E%° 20¢3I990€° 6 ‘
- 10+ 3962L* 00¢3R205° 00436221° TUeIIEL® 00032069° 0VUeIVE6E® LO0+F6%6E° 00+36HI2° 0003099T1° 10¢3Co9%7° 20006€E° 8 K
. TU*3969L° 00+3460L7° [0-32658° TUCIEIV(® 00¢QEBS® LU+ 4%766A° (0¢ITY6E® 0003I66CL° 0003ISEZT°* [0+¢3C269° 20036W9€° ¢ '
nu LO*3LG9L° 0003299t ° [0=3119S° [(U*30LS1° 0003664%° 10+30001° (0+32L6E° 00432902° 10-32%78v¥° 10+319(5° 20+3296€° 9
y T0*390LL° 00+43964<¢° T10-31662° 1U*3IBSOL° 00+3S6LE° 10+30001° 10+3[W6E° 00+32891° 10=-3€966° 10+31GED° 20¢39919° § ;
“, [0°308YL® 00¢4900<¢° (0-3[SUI° U*3IN2LTL® 00+3620¢° 00¢39666° 10e3I9P6E® 00+ LH2T®  TU=ILLLE° 10¢39695° 20¢362€9° 9 f
3 10e4E%6L° 00+30121°% 20-39912°~ 1VU+3B9LL° 00+38S8L° 00+39666° 10+3166€° 10-36268° T0-36%€2° 10+3/8493° 20e3utoe° € ;
! L10¢3226L°% T0=3090%° 20-35898°= [U*3IYHLL°® 10-3289L° 0U+32166° [0+3666€° 10-3902€° 10-30wI91° 10e36199° 20¢32d9%° ¢
e 10032264° 10-3090%°%= 20=3SR98°= [U*39BL1° 10-I2ASL® 0U+2266° 10+¢3666L° [0=3I002€°~ 10=306YT* T[0¢361Y5°® 20e32H49° | K
o anlliazia A X d2 HOWH INJ R/ LK 4INIS/S ANTO/A ANTO/ZN iN18/04d INld/d st
¥ ST =X30NI UNOD3S
--
p, +
= ¥¥¥ INO JUTAd dIAS  yyy .
b7, [Ve] . L
= @
... n—‘ 4
. 3
. o~ 10+40099° T10+3201L° [0°320G1° 0v+38202° 1043990 (° OU+39696° L0eJ2URE® . . . e . °
! L 1094009%°  10+39601° [0*3€991° OUe3ICL0Z°® T10+ICHEL® OVUeI9ENG®  [0e3ISOWE® ." .“ "”.wwm”u. "u.wmw“u. MW o
v, o 10+400%%° 10+40001° T0+39AE1° UU+3I7H0E® T10+360E1° DU+ IHERG®  INeIFSHE® 0 *0 10¢32961° 10¢32119° 92 0 J
. B 10+4009%*  10¢32901° J0+3S0EL° O0veIno0Z® 10¢3GHEL* 00+ 3nenG® {0 IISHE® 0 *0 10+3248l°® [0<3WETY° &2 nr
. o 1023009%° 1043€GUI®  [0°35221° 0ULeIZ0TC® 10+I6EL"  OQUeYRENC®  (Ne I ouE"® ‘0 *u 10¢320u(® T003L519° o2 )
_. w LT avury tvraurvs (S TN W Y (:.LL(&T oc.f.r.r.. [VEVIL I WTVEPES [ XV N S TR ] v olvTagedt’ e Juvyiy (W2 B
- 17 LU*4009%° [0¢39201° [0+36901" 0U32502° 10+3T2E1* VUL IPENG®  [0eduine® °0 *0 [0+3T991* 10e3SL0v° 2¢
- -4 10+3009%2° [0+3£101° 00*39AW6° 0U+36%61° [0¢IR1ET®  V0+3I9ENG®  L0eIsnnL® °0 0 10+31981°  10+32926° 12
N 10°30099° 00+32A00° 00%3S016° OU*3I00BI® TO0*ITELL® VU JnENG® (0o db70n" ‘u *y 10+318%1(°* 10+32198° 02
| - 10°3009%° 00+4/Su0° (Q0*3S[L8° OGU*ITI6LTL" 100392¢1° UUs9e0c® [ 003950%° ] 0 To*3To7l® 10+3E6ES° o1
- (023009%° 00¢41690° V0+32€9L° VU+3B0IC® T10¢IE09L° UVe4menG®  [NeIEWNE® *0 0 10¢412E€L*  (0e32219° 81 .
- LU*30099°  00+32990° 00¢359L29° 0UC3T0LE" TO0¢ELL® VueInens®  LOedIfsL" ‘0 *u [0e3twll® 10+39292° 11 1
o 1093009%9° 00v3€206° DU*IBTUY® OU+30EWE" T0+30%1<° UVUe49€9G®  L0edynoC® *0 o 10+31911°  [0+35196° 91 .
LU*30099° 0003G2uu°® 00*3IL6CS® VU+I6629°  10¢7929¢° 00 3F9606° 0+ 31AN2° *0 *u [0e3fgUl® 20¢35ST11° SI .
N 10+ 3009%° 00+3029¢°  0043909%° 0U+3IFIES" 10+261€° UV+3I9696° 1Ne39y ¢* *0 0 1037001 20¢35091° ol ’
- 10+40099° 00934296L° 00430G6C° UYUIZHIY®  10+3298E®  V0+ 49696 L0+ JuvG2* °0 0 00+32020° 20+30691° €1 .
. [0+ 40099°  00+42G6%L° QO0¢32CLE® UUSITLLL® T0+30997° O0U+Ine96°® [NeJunfe® ‘0 *y 00+3L0%¥° 20439002° 21 4
. 10+30099° 00+3%6d9° 00%32GL2° O0UIINT6® T10¢IHF2ES" UL+ J9E9G*  (0+3€S2¢E° *0 *0 00+3909L® 20+399€2° 11
10230092 00+4%96¢7° 00+36222° TuedlS0T°® 10+36TIY® OueInews® (0eWFIL® ] ) 00+3908y°*  2032692° 01
10+4009%° 00+37G95° 00+30641°* TU+36l1® [003¢06Y° VU+ 39696  103IC0C° ‘0 °0 00+3G009° 20+3WEOE" 6
10+ 4009%° 00+392067° 0043G92€1° [UICECT® 10036SYL® DUenEns® 10edhuel® *0 *0 00439029 20+30L£€° @
1030099 00+3%9¢?* 10~36956° (Ue3LS91° [0¢ITGEY® 00+ 39696° LneIcuul® °0 *0 00+3907%° 20¢3S19€° ¢ ]
10030099° 00+4925t° 10-392%9° 10+399S1° 10439G64° O0u+s3INE9S* 10+ 3I[ENT® ] °0 V0*3CO9L® 20¢3(%6E° 9
(004009%° 00¢4994<°® T0=3C06E°* TUeI9GYTL" 10+30S96° UU+I9EHG*  L0ed2hLT® *0 *0 UOH+320¥¢°®  20+38Ste° S
[0+9009%9° 00+46861° 10~36661° TU+ITZLTL° T10¢3I2246° QUeIDENG*  LNe 499 (* *0 0 00+32002° 20¢32¢€%° &
Luedo0w»® 00vJ4v6l1l® 20~3£0¢L° TU+3S9L1° £003.001° OQUe39enG® LNedin1* °0 °0 00+31021° 20¢30€9%° € A
. 102300%%° 10-3€00%° CO0=-395108° T0+3CwWLl® 20T01° Uueinens® [0ed0%2(° °0 *0 (0-39007° 20+3Si9%* ¢
10+30099° [0-4€007°~ €0~39108° [U+3€CHLL® 20+32101° 00+3%€95* (0e30%1° ‘0 *0 10=-3900%°= 2035499 1 4
aNIT3/14 A H d4d (L7 INTAHZ LH INIS/S ANTO/ZA ANTO/ZN s Nld/d 181 e

1 =X3IONI ONOD3IS
UOTIBWIOIU] PIDTIMOTIA POUSTUIL N




NSWC TR 82-286

10*3LE2¢"°
luedv622°®
10+ 3SSye®
[TRF ) P-4
1u* 4¢802°
[T EFDCTITR
10+ 4091€°
10+ d69¢E"
toedl6cE"
lueddfat®
10+ 3224x°
10*3IveE"*
10¢36L(%°
tueiSEon*
toedvize®
10+3910S8°
10+ 31€€5°
10*3LG595°
10+ 39R65°
10+ 36629°
10+ 10659°
Tue d9ogy*
toe3250L°
lo+a961L"
1oedlseL®
10°3n12L°
10edLolL”®
10e3i91L°
aNlli/zid

loe39€(»*
10+ 36219
LOLE 5 3 L og
[0ealElo®
10+310(»°
10°3L9ln°
10+31G1»°
10+3L91°
0+ 3S91e°

10+3500¢°
10*3:601°
10+ 380061°
10+ 4nGul®
10+ 390v1°
10e32€L1"
T0e32991°
10+ 3R651°
10*9R251°
[Yedugui®
[0edn el
10+ 3dE6c®
10+ 39121 "
10edsell®
10+ 48501°
00+3€080°
00+ 3n200°
00+ 39¢cuv°
00+ 45E9L°®
00+ 48[Yv*
00+ 3€9LS"
00+ 30¢€067°
00+4650%°
00edgLlL”
00ednpecc®
00+490¢E ("
10~14964%°
10-3555%°~
A

103891 1°
t0es2611°
10+39¢11°*
fo+30211°
toe390l 1"
{0*3z801°
10+16901°
10+ Jd2601°
toedscol”

10+ 329s1"
10+3€991"
[0ed9REl”
103502 L °
[0*39221°
{0e3n211°
1o«3czo1”
00+ 3vele’
00+ 3IouEe”
00¢3809L°
00+36699°
00+36L65°
00+32¢Ly*
00+ 3€v0C°
00+ 3522¢°
00v3lss2®
00¢39261°
00v36%EL°
to-3go¢n*
10~350%¢€°
20-31198°~
10-39449 "=
10-3214L°~
00¢32201°~
00+ 49021°~
00+361€1°~
0093061 °~
00+304€1°~
X

10¢320S1°
10¢3€991°
10+398¢€1°
10+350€1°
10#39221°
10°39%11°
10¢3s901°
00¢395u6"*
00+39606°

Vue3hnge* 10+3801€°
Que3d0n® L0+ 3SS0LE"
Yue32€29° 10+3200€°
VUeI0nER®  T0+36%62°
QU+36ES”*  T10+I9HUC®
duedvELn® [0+ 3lHE°
YU+ 3EL6n®  100308L<2°
0V IBELS® [0+369ye”®
00 3GESS® 10+ 0RGLE°
0V+32665° T[0+6R%C°
VU+3T9EY®  10+362€62°
VUe39249° T10e+3¢S22°
Oue3959L° T[0+35212°
OU+3T808° 10+31002°
0Vve329Lu® T10e36l8L1°
UUeI6n6°  TO0+329L1°
Tve32201° 10+36091°
10+32011° 10e3¢Lvl*
10e3901T* 10+°32€CTL°.
(U 3d€921° 10+130021°
lusedogel® 10e39901°
Tue3l6€L® 00+360€0°
TVe3Lvnl® 00+120u°
Tue32unl® 00+312u9"
TUe396%1°* 00+3€SBS®
TV+3inn]® 00+CRES”
(ue30L9(® 00+3211%°
T0+302491° 00+3211%°
dd HOvi
¥¥x 3JNO
Que3sioe® 10e¢38212°
00+3€902° l0+36212°
VUe3TL02° tOe3c21E°
0Ue+36202° l0e3121(2°
0Ue3vg02° 1(0e39112°
0ve35202° 10+3201¢°
0ve31€02° 10¢39602°
0uve30%61° [0+3080<2°
0Ve3IELBT® T0+32202°

Toe je0o01°
tue4lo07°
Vue32666"*
QU+ 492 66°
0V+3L666°
00 JOn66°
U+ 3tT66°
OU+ 33686°
U0+ JIRRA "
GU+30€86°
0Ue39066°
Ou+3LTh6"°
V0+329%66°
Que 3EL266°
Tos31001°
10+39001°
t0e30101°*
o+ 3€t01°
{ye3ntor®
o+ 3ctot*
tue36001°
10+ 4€001°
V0+32€66°
QU+ J0286°
VUIECL9R®
00+ juise*
00+306E6°
Que d06ER®
INTIMHZLH

L0+ 3uRcl"
10+35(91°
[0ed2991°
L0 40291°
loe3lng 1"
10e30r 21"
L0edonsY®
10e36Eul®
[ FLNY) &4
L0+ 32961°
l0e36902°
[ 128 A
Loedlvze®
loe368ee*
10e3d€262°
10e3L992°
l0e302¢2"*
loe3uied®
loe39€1e"
Loe+3un2E"*
10+ 302%E°
INe3EGSE®
10e3€S0C"
Loe322,€°
loe3052¢°
toe32€.€°
10+ 3669C*
10+30669E°
INIS/S

utad dINS  yxx

00+30986°
00« 392086°
00+312R6°
00+ 32186°
00e30€L6°
00+3€LL6°
00e39€L6"
00+3€696°
0U+39996°

L0e329GE°
(0e329sE"
Loe3[ncE"
{0e3295€"
10+ 3E94€°
10he39G6GE "
L0e 39HGE"
10+ 39€9E"*
10+320.2€°

00+3062¢€°
0u+3ITECE"
00+30L€CL "
00« 490%C°
0Ue dLh9E"
00+ 3LE9E"®
00+3LESE®
QU+ IEBGE®
00+34€£9¢E*
00+3969¢°
00« 399LE"
00+3.28E°
00« 40HBE"*
00+30l6L"
00« JBE6E®
00+31ERE"
00+ HBE"
00+3I96LC°
00+3L99¢€°
00+30€EwE*
00+ 3¢n1C*
00e3l8L2*
00+359€2*
00<30%R1"
00e30821°
to-3022¢L°
10-39922°
10-35922°~
ANTO/ZA

00+39821°
00+31821°
00¢39L21°
00+39921°
00+32921°
00+39521°
00+3ESPT1*
003CL21°
00«30L€C1°

00+39089°
00+39€yy°
00+3uG89°
00+ 306R9°
00+396499°
00+32169°
00+32269°
U0*3LF69°
00+ 3L969°
00e30T0L"°
00e¢dl6TL”
0030242°
VUt aLLLn

[oe30201°

00¢ 36€UN"
00+ 30967 °
00+ 46Lu)°
00+3564L1L°
00+39022°
00 36l
00% 4€99L "
0Ue3eltL”
00¢3291;°
00+310669°
00+39LL9°
00+351%9°
00+36€c0°
00+ 39%66°
00+ 32294°
00+39826°*
00+ 3€c26%°
00+ 31950
00+ 36nin®
00+ 38SLE"®
Ou+3tuEe”
00« 32€0E"
00+38222°
00+3.8%2°
00+ 39€E2"
00+ 3942
00+300¢2°
00+300t2°
INTO/N

00+39612°
00+32612°
00+39ul2°
00e39212°
00+329E2°
00e3E1L"
00+3%012°
00+3690.°
00+«31102°

=1SA 00¢31L92° =SX
=1SA 00¢39€52° =ISX
=7SA 00¢3085Z° =1SX
=1SA 00+30€9¢°  =SX
=ISA 00¢35992° =15X
=7SA 00+32692° =SX
=54 00+31242° =15X
=1SA 00¢3%%9L2° =SX
=154 00e31L22° 375X
=354 00+36982° =7SX
=15A 00+36E0€° =ISX
=1SA 00¢3269€° =SX
- 134 vue Incid ENTYY
=S4 10¢32201° =7SY
NOIL¥J07 3INIT JINOS
10e3100c° 20+3¥901° @2
1003696L° 2043€011° 22
10+ 3986k* 20¢38ETL° &2
10e30207° 20e39L11° &2
10¢30L09° 20¢3%121° o2
10+30212* 20e32921° €2
10e32419° 20+¢302€1° 22
10+ €2%°  20e358C1° 12
10+3062%9" 20¢38S91°* 02
10+369E%°  20+39%61° 6l
10+38092* 20035591° #l
[0+¢3cES9®  20¢39921° (1
10439199 20+36261° 91
10+3569%9° 20+3cH02° SI
10e32LL%* 20+430622° o1
[0e3Goun®  20+36292° €1
10+3¢ton®  20e36192° 21
1036267 20e351I82° {1
10+31€05°  20+3010€° 0Ot
[0+36405° 20e3661L° 6
10+36T19° 20¢3%L€E° ¥
Ined2GIs®  20¢392S€° &
10+3LL19°  20+30%9€° 9
10236615 20+39€LE° &
10+36615° 20¢30LLE° &
10436615° 20+307L€° €
10¢328149° 20e3204€° 2
10+32915° 20¢3202€°
NIbv/s0d INId/d 151
2€ =X30NI ONODJ3S
[0e3€201*  10+30609° #2
10+389%1° 10432909 (2
[0¢31291° 10+306809° 92
10¢3nL91*  10+36609° S2
1039291 1032119 #2
10+389%1° 10+030609° €2
[0¢3T0%(° [0e3286S° 22
10+368€1°  10+30925° 12
10+3€o€l® 10+3%0S5° 02

 RANIROR el
ik onbind A o o

D-63




¥xx 3INO0 JUTId APAS  xxx

W ]
. 94900° =(% 24?2 ¢€2 1520wl LY ter20* 16900° e [ NOJ LywNO AN 3NUIS 34 s
WSl Ny 038015 H33W S¥W NOTLHT0S o
4
10+ 3829069 ° 10+ 3903u2¢° [0+300Uunn® 20-3T60642° Ine32g91702° L2 -
10+ 36LL669° Tus3ol262c® 10¢300uusn® Z0-3202642° et Ll961° w2 L
g, 10+ 40L0105° toe3vireoce 10+300uune® 20~ 49090H2° 10+ c9ingl® w2 R
o 10+3€1920%° 10¢3129216° 10+300uunn® 2u-IFofELe® [0e39G(unl® 2 |
‘ 10e42tu%0s° 1oe3niolrs® (0+300uuH%° 20=3765652° Wedunlests €2 i
v, 10+ 3%19604° 10+3098105° 10+300uubs*® 20=-36002t2" 10e 36991 22 N
‘. 10+ 3949108° 10+ 365699 ° 10+3000u%y* 20-3200101° 10°30€1961° 12 .
Wu 104359 1€609° 109395519 [0+300u0%9* 20-3H60271"° (oe322lan]® 9 "
-, {UedlvivLn® TY*37s0L9%° [0+300vuU99° 20=-3€29ml L 10esctlunl® ol
T 1003L9L6L%° 10+ 3996999 ° 10+300UVY9* 20-30%1%E1° 10e320lcEL® 8l
10439925989 ° 10+3916699° 10+3000V%%° 20=31 08991 * 10+ 4001%221° FA -
L 10¢3L1016° [ORETES PFE A [0+3000USN® 20=-319%%n01"* 10¢ Jonurll® 91
r.. \O 10+32¢586%° 10+3965520° [0e300VuVan* 20-41806E2" 10+ duwunol* (4] :
- mw 1U*342Y2L05° [0+3€9264%° (0+3000unn* 20-3EC9yne” loe3T180v01" ol N
- 1 10+301021%° 10+3062€09° 10+300UUne® 20-31€90%E"* Ve I NLU26° €1
- N 10+3090225° T0s309€LR%° 10+300vuwy* 20=3c01L06€" 00 I wouy® 21
5 © 10032 L9€S" 10+3¢0T16%° 10+3000V99* 20-4192€5%° V0ed6TIvyL® 8¢ ~ '
‘. -3 10¢ 4948595 ° 10+ 36E9969° [0+300vvee* 20~39294906° G0 I7S9UE9° ot O
, - [ ] 10¢3EEESS® Tue3lvELA"® 10+300VVUnn* 20=30L 9455 ° 00+3069V09° 3 }
’ o 10+3011095° 10+319866%° 10+3000u"n*® 20-3%96065° 003929026° ] 1
= 10+ 32¢9€95° 10¢3116106"° 10+3000Unn*® 20-30926€9° 00+329Cuow° L 4
- w0 10+3515696° 10+ 356€€08° 10+3000uny® 20~ 1076119° 00+3L62U9€" 9
] 10+359€125° 10+3021%905° 10+30000n9* 20-3848Y969° 00+ 3c€lUg2” s -
10+3626145° 104 3LEY05° 10+300vUny* 20-3%02912L° voe«369lV02° . :
10031S9¢L9° 10+39E650S° 10e300uunn® 20-356269L° 00« 3n0lu2l® € .
10+361290S° 1o*3vE1605° 10+300VVU YY" 20-394258L° 10-320%00%° 2 !
(91 21 L 7 1S S r 4
d3IAWNN NOLNVAS 40 NOILNGIE1SIO )
2evwoSLLLL® = OVH0 IYNSSIVI -
20+36611° =1+ NI HOU93 LINIDH3d 40 Swd 200390S%°  =LH NI 40443 ANIOu3Id 1
00¢31£€5° =1SA  10-32992°~ =715X g
00¢30655° =7SA  20-32281°~ =ISX .
00439145° =754 10-301€2° =1SX 4
00+319uG°* =1SA  1u=-3664%° =1SX )
00e3986S® =1SA  10-39112°  =1SX
00¢3€A09° =T1SA  10-31226° =1SX =
00+306E9°  =TSA  00eIOELL® =0 E
00¢36229° =1SA  00+32€C1°*  =1SX :
; 00¢3E9E9°* =1SA  003I9ISI*  =ISX '
p 00437%%9° =154 003SU91®  =75X .
. 00036159° =1SA  00e3Lt6l*  =ISK - 4
[« 004399Gy° =154  00+36261° =1SX 4
. 00+31999° =71SA  00+3901¢°* =I5X K
2 0003¢A99° =154  00s36122° =1SX .4
N 00¢349€L9° =1SA  D0e3ISIE2® =8N ",
- 0003%4Lv°® =1SA  00430092° =1SK

PRI R
- . ... KN .‘....

RN _. P
FAFEY SURD 3V 0N

b

oo
L
a0
PP




ueee = *ON LNVB10D

00%° = °2300 *I5SJ10 1]31Iom] ._
. vo2* = 34300 °*15S10 4101%0x3
. (NOLLVWHOINT INOISIY BOJ N NI WAYILINI) 2 = Sau *
P (2/1d 04 OF OL ViIri HOJ WNP=XYWC* LT Jo LSNIN) € = NYail )
b (XVNF ONY NYULIOWNC 49 SINIOD 04 ONINILsolS ) 00°1 = 2O .
b (00001 04 135 ONIDVAS WHOJINN 804 ) Uv000°00001 =(v138) 4D :
3 ‘
P (RGTS HUNIAYT 04 © § AOT4 GIISIANL ~Gd 0 ) 0 = §1Al /
- (Sd34S N NI G3.L370nUD IONVHD 3IdVHS 204 N § 3ONVHD 3dVHS LNOMLI- Y04 O ) 0= ol 1
(BAGY IYNI4 WD OGNV (FIHL NI QV3IY HO3 ¥ S(FIHL RHOJINN HLIA GASEX TWNIJ ONY SVL130 *WD 604 € u
e $ (M)4430 ONY (FIKL NI QvIY 803 2 § SA*SK*GA*OX Nl QvI 504 ( § 3ISON NO ONIOVAS WOOLINN &U3 U ) 1 = w010l :
,, (3STABIMAGC 0 $°vD 10080314V Y04 VIVO INILWVLIS 40 3IVNOLS avd 1) 0 = Qdavl A
b1 (351R63F10 0 $N39I3 WOH4 ANO 31Ium 0411vii0 504 U ) ¢ = lugl -
L7, (ISIAN3NLO 0 3¢c3dVL NO 31]cn 804 1) 0 = ¢nl .
R (3SIRu3IHLC 0 ST30vi Qv3s 504 1 ) ¢ = 1 5
b
L (G30QV 38 OL SAVY IOW*0=YOIN0SINOI=IYIHAS 40 SNIOVH s SI VOINO40*L9°VOamu) UCESY = VOO .M

$330930 000°L = 3ITONV-3Tyn (ALOBE3LSV)INOD !
- 0v°l = 1u3n 21419345 30 Oliva o
00°9 = yIBWAN HIVR ]

JILISON u-A0 MO1d DIMIINNASIXY )

v
. o ;
N | §
1 . A
”_. Q Indang pajurag 9 .
v o =
g o & ’
\ o 11000100100t L
6ve9 19y  oelsLee 2% -4
w 629 21°y  seLaLt o' -4
! 2 v0°9 8/°€  99cOL°t °'E S
8L°s Lv°€  E€1649°% 9°€ h
8v°s SI'E  L8US9°r  20uL€°c
1 66°y 01°2  EvoES°t  10420°CE C
§ 9y Y2 Lete2°t 19i21°%¢ .
v %6°¢ 6U°2  90Y96°c  EOvwv°e .
. 6€°¢ Ax’l  0ws0L°¢  Olow2°2 N
- 20°2 EL°T  AveSv'c  S1690°2 e
. is°2 su°l  6l112%  wouwe°l
"3 F] e Yow26°1  11669°1 N
¥ 202 91°L  evusi®l  69v2s°l -
-, 6L°1 16°  €0525°(  @ouce°l ‘
y 1 %%*  9EYO0E*1l  L6wll°( N
o 921 e 64580°1 69899° K
» 96° “yue [ 24 30 4slye*
(T 1c®- CTR T [T p
- ew~. Be=  gulel®  Cevoo* Y
v . °=- #c®=  Q0l61°= €cv00° -
g 0 2% 1 *00001 02 2cy v " 0y

("} € 2 v 4 9l
K o ¢ 0 0 st 21 e

g spae) eieq Induy

" ¢ 9o1dwexy




: 10+36999°
. 10+30929°
., 10035909°
: 10e312€L°
“ 10+35619°
“ 10+35618°
N IN113/13

. LLTLE%E

NSWC TR 82-286

10+390¢€1°

10+39g01°

V0e32€S8°

00+3614S5°

00+31161°

00+31161°~
A

4i€20°9
95§90°¢€

€LeLar”

10e36111°

00+3.899°

00+3916e*

10-3060¢€°

20~30E2e°

20-30c2e°
X

42220°§
eLodLice

*9€9¢9°

00+3€199°

00+35209°

00230209°

t10+36021°

10+30181°

10+*3el081°
dd

14029°S
€6099°2

SSYG¥S°

10+3600L"°
10+32062°
10¢3299¢°
10+300¢€9°
10¢31048°
10e31044°
lusy

92619°S
Lv601°¢2

SYSYSY*

21 sXYNN
02 sXynr

1Y+30001° 10+35809° 00¢3800E° 00+39cyE® TUu*Ilwll® 20+31L22° 9
10e40001° 1003600¢° 00+3800€° 00¢31c29° [u*3IEEST® 20+302¥l° &
1ye20001° T0+3S80%° 00038162° 00032669 [U*3IR6UT* 20°40€91° o
Lyesd0001° T10+3SW09° 0003GE82° 00039902° QU*IVELS" 20+38vIE° €
10+30001° 10+3580%° 10-3S8S2° ¢0-36L411° 00+3TT6T° 20+3249¢° ¢
Lye20001° 10+¢35900° 10-3G892°= 20-3G411° 0QU+ITloI®= 20032499
aN1AHZ LM INIS/S ANIO/A aNJO/n S iNld/a 181
T =X30nI OAOD3IS
NOTLYRHUINT UTILSR0TS ONTLUVLS
2ya61°S 0%i20°¢ 9B6EY°Y 068v0°Y §5969°:
ovigu°l *52€8°1 v6160°1 YoELS® e0t61°
HION3T DJuy
06v°9 [ 75 A4 ] esi e Vo2 ey 0¢
092°9 [ TA84 daL°e (7.1 04} ol
0%0°9 [ 17 R €oLc (114 al
oeL s gLe’t L9t 009°¢ 4
08v°s [ 1] 84 1s9°¢ L7144 91
066°y [ 1784 6€8°¢C i{20°t [1]
099°y (1144 €62°c weLee 121
006°¢ 0e0°2 9686°2 L7 L A4 [
06€°C 089°1 wol*2 092°2 el
028°2 oesL*t 2se°2 090°2 11
015°2 0ss°1 112 188°1 ot
082°2 ole*t 616°1 069°1 6
020°2 09t°1 oSt 12s*t L]
[TYRS vlo* uce'l veE® | 1
o951 (13 2 90€*1 oll*l 9
092t [ TE55 960°1 ove° s
096° 0s0° €s9* c8y* L4
009° [ 10444 eL%° 6E0° €
go2° 082°~ 161° voo0° 2
002°~ [ TTALS | CY &2 v00° {
(r)sSa (rsx (r)8A (rex r
(PISAS(MINRe (MIBAC(F)IBX NI uv3s
000000°T 160606°
NYLYE* L21212* elgluye 606000° 000000°V
MIOMS OL AUOB WOM3 AINYLSIA Q3ZITTvNEON
000$°2 = (Au¥INS TYNNILINII INILI
000V = (AJOCANI) INIS
0004°42 = (AYYINS °03dS “1)INI1L3
VO0L°W2 = (A0TWMING L) NLIN
000U°0 = (°gn0d A)IN]IA
E66UL = (*gwUd NIANIN
2ERT°L .= (Q033cS GNNOS)aN]Y
€660°. = (°73A WI0LIAN]O
000Ut = (ALISN3IQ)INIY
0000°Tl = (2bNSS3ud) INld
SNOI11101<0) WV3IULS 33d34
(NN SIMNL HO4 SdILS awid) sl = 451
(INOD ONV 3U3INdD> 40 JyiINNC) vl =anr

D-66




NSWC TR 82-286

10+30652°
10+3020¢€°
10+39¢€<¢t°
10¢3520¢°
10e325%°
10+31€25°
10+39229°
10+ 39v69y°
10e35224°
(TREL LT3 A
10+35825°
103L65S°
10+38599°
10e3922%°
1ge312€9°
1oe301cY°
10+3209%°
10¢36269°
10e320864°
10+3.084°
4ANI13/13

10+3995v*
.10+39959°
10+39959°
10+39959°
10+3v/.99°
10+32285°
10+32489°
t0+36024°
10+3v124°
10e3vle2L°
10+3012L°
10e3012L°
10+30014°
10+36669°

10030699°
10+30929°
10030409°
10¢30825°
10+30095°
10+3066%°
1023099°
10+3006€°
10306€€°
[URF TS T3
loe30282°
10+30822°
10+30202°
10+306L1°
10+300S1°
t0e30921°
00+3009¢°
0030009°
00+30002°
00¢30002°~
A

10+32sL¢E"
10e342LE°
10+3€0LC°
10+36849¢€°
10+3169€°
10+36€5¢€°
(0+3€62€°
10+39g62°
1oe300L2°
loe32602°
10e31122°
10+36461°
10e30821°
10+352s1°

10030409
t0+3021y°
10+3004€°
10+3049%¢°
10e3051€"
t0e30042°
10+ 30v€2°
10+30v02°
10+308bT°
Llueguedl”
10+30051°
10+304€1°
10e30911°
00+30016°
00030059°
00+3004€°
10-3000s°*
00e30012°%~
00+30042°~
00+30062°~-
X

10+3002¢°
10¢30000°
10+3000c*
t0+3009¢c°
L10e3gL€E€E°
10¢3220¢°
[0e302l2°
10+39uv2*
10+36922°
10+36902°
10e3TUN]"
10¢36691°
10+312S1°
10+39€€T"

00¢3004¢"°
00+3115%°
00+3€€LS°
00°3€689°
00+39009°
00+38546°
toe3¢gi2t1°®
10+309¢€1°
10+329%1°
tvraoor t”
10+39011°
10+3¢901°
00+396£9°
00+399€2°
00+35124°
00+398S4°
00+3tveu°
10+395¢€1°
10+38091°
10+38091°
dd

00+36202°
00+36202°
00+36202°
00+36202°
00+30192°
00+3v2as*
00+36€96°
10+3v911°
10+32911°
LA TR S &
T0e32011°
10+39911°
roe3z21t°
10+30201°

10+382€¢E"*
10+392062°
10¢39952°
10e32222°
10e3910c*®
10+35091°
10+305¢1°
00+39€00°
00¢dviol”®
YurIoLYO"*
10+35991°
10+362s1°
to+30s561°
10+3691c¢°
10+3g60c*
10+3021¢*
10+31vy °
1003200¢°
00+32599°
00+32599°
HOwH

Lye320001°
tye30001*
Ltyed0001°
tue3d0got"
toeasdool*
to+30001°
luesdoor”
lyes0o001°®
toes0001°
tveavuu”®
fues000l°
Loei0001°*
LyuesOOOL*
Loes0001°
luea20001°
L0+s0001°
Lve30o00t1"*®
tveagoot®
t0ed0001°
lue30001°
INIANZ LM

$¥¥ 2Ino jurad

T0e3vEEL"
10e3ecel”
10+39€EL°
T0e30ELL"
10+36851°
10+31€92°
10¢3L49¢°
10+38€1Y*
[0¢dveiv®
10+3901y°
10¢3941v°
T0e39v1y*
10+3960"
10+3CvuE"

R . .
. . . )
(R D a

lo+d000t°
tues30001°
ly+a30001°
Loes000L°
{ue39001°
L0+30001°
lye30001°
lgs30001°
1g+46001"°
lusagool®
lveas0001°
tyeas0oot*
lued0001L"
lyeas0001°

i \<-..~
22404 2"

loe3c0S1°
loe36la1"
10+319¢1°
toe3c612°
[0+3ECH2°
loe32442°
10+3052€°
10e3985€°
l1o+3294€°
tyeaiise”
10e3090¢C°
1os38%62°
10+396%92°
los30022°
lo+36S€2°
Toe3€CEER2"
10+39062°
10+359S5€°
10+36509°
10+3650¢°
NIS/S

dTiS y¥s

10+35909°
10+3500¢°
10+3500v°
10+3500¢°
10+3580¢°
10+3500¢°
10+35009°
10+350809°
10+35609°
10+3580¢°
10+3500¢°
10+35609°
10+35609°
10+35009°

00+3560€°
00+305%€°
00+392L€°
00+30.8¢€°
00+30%6E°
00+3528€°
00+306%€°
00+392062°
00+369€2°
YU ssoic”
00+3269€°
00+3894€°
00+3106E°
00+3€16E"°
00+30€6C°
00+3G26€°
00+3626€°
00e39902°
10-39€04°
10-39£04°=
INTO/ZA

10~-30€98°
10-39€96°
10-39€98°
10-3L690°
00+36651°
00+30942°
00+3590€°
00+30262°
00+34162°
00+3L762°
00e3L162°
00+34162°
00+36€62°
00+3Q20¢€°

00030619°
10+ 34929¢€°
10+ 36952°
00+36929°
10+3695¢°
Toe32162°
0030 lEY”
10e3dv1SE"
10+ 3€E992°
00+4348€9°
10¢229v€"°
T0eslSER2”
00032299°
{Geaolog*
f0eJ8801°
00¢49159°
10+ 369€E€°
(0+39091°
000341049°
1ge390cE"
10edvlvl"
00+31909°

00+300€EG"*
00e35vL°
00e30€ET1L"
00+3€969°
00+309569°
00e31¢1S°®
00+35L6€°
00+3wo1E"
00+30092°
vue Jurue®
00e3¢vey°
00¢3yu9e*
V0e3eUES”
00+321€9°
V0e3EYL9°
00¢390u29°
00¢36¢c5S*
00+30c2E"
00+31Ivel®
vye3Tvel®
NTO/N

00+3980L°
00e30204°
00e390L°
00e302 04"
00239099°
00+31L0S°
00e310662°
00+38Y¥22°
00e+36L22°
00e¢36L22°
00e36422°
00¢36222°
00e319€2"
00e36r22°

=S4
=SA
LYY
=SA
=1SA
&7SA
Ll Yy
=7SA
s1SA
=SA
=7SA
2784
=ISA
=752
=754
=7SA
=84
=S4
=S4
=7SA
LY
=7SA

10-38906°~
10e39vc2°
10¢31201°
1030048~
10¢30092°
1oe3vENL"®
10-3v212°~
10e309v2°
L0e3LEQL"
10-3€141°
10e39262°
10e3€201°
10-3588%°
10+3€652°
10e39091°
00e31501°
10e30L92°
L10e3ETVI®
00¢39451°
10+31922°
10e392el°
voe3dn0ie”

LRy
=18
s7Sx
=X
LY ¢
L 1Y ]
=ISX
sISx
=5
sISX
=5 X
=5X
=5 x
=78x
sISY
=18x
=75x
LY
sSY
sI5X
=8
=X

NUILVJ0T INIT DINOS

tus3essee’
{us3vole®
tue3uote®
Tue3e999°
tue3jteee*
Tue32ere®
Tu*Jdvus®
tue3euls®
Tue320¢S*
R F LI N
Tv*3l6oe*
uegoyne®
[ X% V3-YA A4
lus3LEre®
(1e39L 90"
1Ue3099e°
Tue3gl«e*
1ue30518°
lu*3Eves®
tue3dgves®
& Ly/ve

2

Tve3eeu9*
Tve3gens*®
Tue3T2vs*
Tuedeleg®
Tv*39nlis®
toe3z2vey*
tu*30vye*
Tue3eovbe®
IL*ILpYE"®
TLe22¢LE°
tue3ooue*
Tue3tice®
tue3tyee*
tue3eble®

10+399%6°
20+3.€21°
20+359G1°
20e3.€81°
20+3.€12°
20¢30582°
20¢3251€°
20+36¢SE°
20°39W2€°
C{'AF 1 1.1 1
20¢3l0w2"
2ve3eLg2”
20+3ylee°
20+39%61°
20+39902°
20+321¢02°
20+3e9€2°
20+3¢16E°
20+3151y°
20+31S1e°
dnldvd

1 sX3ONI ON

10+30119°
10+3v119°
to+3el19°
10e3¢L19°
10e344854°
20¢3¢Li0l"
20+362s2°
20+3t802°
20+36862°
20+36v62°
20+306we2°
20+ 30962°
20+31v62°
20+30692°

be
ol
ul
Ll
9t
1
sl
€1
el

Lt
vl
[ ]

1]
i
v
L ]
v
€
<
1
$

1s1

023S

[ ]
ol
vl
et
vl
sl
»l
[ 3
¢l
11
(1}
6

]

'S

D-67




10+30.8%° 1l0e+3262¢€° _e.weemo.. 00+36002° [0e¢392t[° (ued0001° 1003600¢° 10-39G96° 00¢3290L° [r*Jwcu9® [0¢3[(509° Ve

L 10+3€9Sy*  T0¢3IL2LE® T10+¢30000° 00435561° 10¢3S0€1° [¢*30001° 10¢35909° 10-39898° U0*3€L04° Tu*3e2nS® 10+34¢65° ol
- 10+35259Y° 10+3€E0LE° [093008€° 00+32261° 10+4326<(° 1(U+30001° T10+36909° 10-390.6° V0*3T00L° Tu*3levs® 10+3v99sS° i
\ 10°39E09°  10+38L9€° 1043009€° 00039921° T10+392¢(® 1Y+30001° 10+4356809° T10-2CT66° 00¢36L(L° Tue3elvs® 10e35996° 1
. 1003294%° 1003169€° [0+36LEE° 0003G9€2° 10439Gv1° (0+30001° 10¢35809° 00+36291° 00°31e29° Tu+390i8® 10+30l69° ¢
| 10039895° T[0¢36ESE° 1003220€° 00+3ITYLY® 10039822° 10+30001° T0+35009° 00+39482° 00036L1S° 11:+322we® 20¢300€E1° of
. 10030649° 1003€62€° 10+30242° 00032926° 10¢34EL5L° 1U+30001° 10¢3560%° 00+3SSIE® 00¢3G60€E° Tue30vve® 20e36c¢v2° ol
. 10+3€294° 10039962° 10+39¥92° 10+3T221° [0+31Gvy*  (0e30001° 10+43SH09° 00039952° 00+3.€02° Tue3ovue® 20¢390€€° 1

, 10¢39GL4° 10¢38042° 1[0+36922° T10+31891° 10+3¥909° (0+30001° T10+¢3560¢° 00+32961° VO0*3IELST® Tu*3LovE® 20*38vEE°
! 10032508° 1032692° 10+36902° 10+3€0L1° 10+36G595° (Ue3000l° 10¢35609° 00+30€1T* 10-36¢H8° [uUe32LLt® 20¢326€Ev° (]

K 10¢36T64° 10+431122° 103T0b1® 10+32091° 100392¢5° L10¢30001° T10+3S60%° 00+39951° 00+35¢21°* Tu*3I9QUE® 20+39ELv° 01 -

' 1043G164°  10436261° 10036691 10430€SI® [0+32905° 10e30001° T10035809° 00+3IE201° 0093Scol® [Ue3ITLL2® 20+I9S6E° o )
- 10430094° 10030SL1° T003[2ST* T[0+36HEL" 100326Lv° (ue3000I° T0+36809° 00+3T1422° 00+3C6LI® T[u+IIHY2® 20+3009E° o ’
- 10e32122° 10+3G2G1% 10039€ET®  10039vI1°® T10+3291v° (ve30001° T0435800° 0003L¥L2° 00+3G¥92° [v+36¥l2® 2043.662° L

. 10036269° 100390CI° 10+36111° 000392v8° 10¢39SEL® Lue30001* 10+36809° 00+3821€° 00+30.9E° Tu+ITeBl® 20+3c222° v
> 10030865° 10¢39601° 00+3.698° 0003209S° 10¢358v¢* 10+30001° 10035809° 0003682E° 00432¢99° Tue3EET® 2003[U¥L° o
. 10039.65°  00032€56° 00+39189° 00+31299° 1003221c° 10030001° 10¢36809° 0003SE2E* 00¢3L60S° [u+360l® 20+3v12l® o
“ 10+3901L° 00+36125° 10-3068€° [0+39801° 10+3266L° 10e30001° [0+3680v° 00+3T9LE® 00036422° 0093vE/S® 20+3692° €
' 10035508° 00¢31161° 20-30€29° T10+390L1° 10430999° [0+30001° 10¢3580v° 00+38191° 20-3CY99° 0u*3I[161° 20+Iw6EP° ¢ !
x 10035G08°  00+31T61°~ 20-30€29* T10°390L1° 10+309%a° [0e30001° 10+3G809° 00¢38191°~ 20-3c999° 0U+3TI61°- 20+3b6EY° | .
. 3NI13/13 A x 42 18/4 ANTLH/LH INIS/S ANTO/A O s 4Nld/e 181
L. 4
o U =x30MD GMUD3IS y
»

4 UotlewIoyuU] PIIFIMOTA PIYSTUTL g
. O ,
p " © [

. AN 00¢3S€29°~ =0dS N¥HS XN € = 00eIET¥2"  =u3IISS HIOKS 4U Swy
.- ~ 0veITL1v°= =0dS NHS XyW € = QUeIUEE2®  =u3IcS HIOWS U Swar
£ it 0U+IEETY = =QdS MHS XyW € = 00e3Wi22° =G3IUS NIOWS U Sme © .
¥ o 0V+3911+°= =0dS MHS Xvyw € =r 00e31€2¢°  =udicS NIOKS 40 Swy © ~;
. (] YV IWOUY =  B(a8 WHS Nww £ s Yvedloie” FUIAS NIUKS JU Swn V
- 'O 0Ue31S0¥°~ =20dS XHS X¥WN € =  QUeI9NIZ®  =u3FaS NIORS U Swe 4
= 00¢30S6E®= =0dS ¥HS XyW € = 00eILB07°  =uIIcS NIOWS . Swo

: 7] 00+3TLHUE®~ =0dS HS Xww 02 = OUe3IV00¢®  =U3IIcS NIOKS IC Swar ]
= 0U*3V0BE® = =QdS YHS Xy 02 = 0u+32681°  =y3IcS NIOWS U Sma
o VU*3I6SYE®= =0aS WHS X¥yW 02 =  0Ue36¥L1°  =0330S NIOHS U Swn !

B . 00+3609E°~ =0dS ¥HS XVW 02 = O0U+3IELST®  =03IICS NIUMS I Swy q
e DU*52S0E°= =0dS MHS XyW 02 = 0UeJ0BET"  =0330S NIORS 40 Swe ]
2 0U+39192°= =(dS MHS Xy 02 = 0U+3wI21° =u33oS NIORS U Smy 1
! C0e3S192°= =QdS ¥HS Xvw 02 s 00e3svll”  =0330S NIOHS U Swa R

; 0U*34202° =0dS NHS XYW O1 = 00eJIIYOT*  2ud3dcS MIOWS U Swn -
4 69091° (9 OTT *91 )SuE292°¥2  92649° 19%91° I o9t NOILvwNOSNI 3NCISI
o 20~39666° =10 10+30002° sND 1 =5 1 sr 10¢32S€E° =NINOIS el =3 € = €0+3100¢°® =XvwOIS M
F 2694991256° = 9vuQ 3uNSS3Ida C
P vy
= 11-3622¢° =ik Nl HONY3 IN3IJ¥3d 40 SwY [1=369%€°* =iH NI ¥OUN3 iNIDY3Ie i
= 1004916€° =1SA  10+39802° s=ISX ay
L', 10¢31642° =I5A  10036021° wISX |
! 00039865° =15A  00432012°- =75K 1

' 10¢34SSUE® =SA [0e30E (2" &S2 o
10031622° . =3SA  10e35E41° =T5X .
00+49€09°* =SA 00¢30261°~ =1SX -
10+4264€° =1SA [0e39012° =I8X Tl
10+36042° =SA 10¢30921°  =5x
00+49809° =18A v0+31ESL°= =75«
10048€LE° =S4 10e39€e2® s=SX
10049992° =78A L0e3€0L1* =5X
00¢49€E19° =SA V0e3Y22L*~ =T5X
(0+s109€* =15a loe36022° =X
10036192° =S4 t0e3%0ul°® w=SX




. 00e39L1L° 3SA V0e3€E0EL® =TSX
' 10e3L42€° =1s) 10e35122° =15x
’ 10¢J1BEL* =S4 10e3c611° =15x

' 00+365929° =764 V0edsl21° =T5x

NOLLVvI0T 3NIT JINOS

1003¢29E°  1(0¢320€S° T10+31219° 00+3999G° 10¢39992° [0+31101° [0+38061° 00¢392LE° O00+3TEEL® Tu*3asglre® 20+32L491° 6l

100302.€° 10+38€08° TU*3I0BLE® 00+36919° [0¢395¥¢°  1U*30001° (0+38%02° 0003664€° 00039169° Jut3yvee® 20+36591° !
: 10¢35509° 10432245 1003049€° 0043€969° 10+395¢<® VUe3L1866° 10432022° O00+3LL48€° 00¢31169° Tue3lwsue® 20¢355ul° I !
10039899  [0+32295° 10031S1E* 00°3€66L° T1043120¢° UVeILE6L® 10+3E192% 003T06€E° 00¢3£L65° 11uv36049° 20¢32112° vl
10¢3LT1S° 1003826%° T10+3€042° 00+398v6° T0¢3169(° VU*36006° 10+32142° 00+3T19LE® 00¢3IBYIS® T(u*3uvuy® 20+31692° ol
10032665° 10039€99°  TU+369E2° TO0+ICETT® [0¢31TL1° VUe3IEG96° [0+3160€° O00+3GIEE® 00¢3IBETI¥* Tu*3ulug® 20+39562° I :
10+39659° 1003998€° 10+39402° T0°300E(° TO0+31E0l® UVU*325L6° [0+31EVE® 00+43€982° 00¢3J69€E® 1u*ocls® 20+39L€E€° €1 .
10032669° T0¢3T2CE* T0+3T6Ul® TO*3G6ET® 00+39Ge¥® UU+3LT126° [0¢3929€° 00+321€2° 00036992° Tue3juslg® 20+39l9€° ¢1
1003€929° 10032182° T0¢32€L1° T0°309ET1° T0+30TU1l° UU0e39266° T10+3ELSE® 00030262° 00+3692€° Tue32els® 20e¢32L9€° 11
10¢34969° 10039262° 10035951 T0*3(STI° TO0*3uvEl® UU*30266° T10+382TE° O00+30€9E° 00¢30029° Tu*3Ineus® 2003000E° 01

¥ 1003L2TE°  [0+36€59° 10+36L9v° 00¢3€9Lv° T1003806<° (0e39201° 10¢389L1° 0003029€° 0003694L° 1Tu*3esle® 20300€1° ¢
i
¥

10031906° 10+32522° 1U+300%1° 00°32096° T[043019(° VUe3T996° 10+30022° 00¢3GE9E®  00*A(U6®® Tu*30y.9* 20036992° o
10¢399€%°  10030202° [0036S11° 00¢3T024° T10+3€40¢° ULU+30066° [0039SEZ° 00+3IECLUE® 0U*3I2009° Tue3usive® 20+31v02° ¥
10¢3956€°  1003L241° 000310E6° 00°3E2L9° 1003661<° VUL 596° 10¢36612° 00+4299SE° 0003I9PEP®  1u*3wEne® 20¢3v6L1° 4
', 10239L6€° 10039261° 00032249 O00°+3SES9° 100306¢2° V0¢3¢E896° 10+31212° 00+35629E° 00031969° [u*36uve® 20e329L1° v .
' 10036609 10+36521° 00+3814€° 00°3890,° 10+32€¢<¢® UU+38L66° 10+38222° 00+43198EC° 00+3€599° [u*Inbae® 20+3l0ul® &
1003266%° 00+368G56° 10-32€95° 00032016° 10030941° VU*366L26° 10¢30992° 00+¢3LLLE® 00¢3ILCES® 1u*3lere® 20¢350E2° ¥ :
1003u629° 0003596S° 00+3€I91°= 10+30€21° T0+3€201° UU+3U626° 10+IHB2E" 00¢3IGESZ® 00¢3L¥9E°  [vu*3eLus® 20+3661E° ¢ .
10+36814° 000340861° 00038LE2°= T10°3Lvvl® 00+J1EYL" UUesRIE6°® 10+301LE" 10-3292L° 00+36U92° 1u*326is° 20030€L€° ¢
1043681L° 00+3L861°~ 00038LE2°= T0°3Tevl® 00¢3TEYL® VU+IBTE6® 1003IBILE® 10-329¢L°= 00eI6uU®2® Tu*32als® 20¢40LLE° 1
INI13/13 A X dd HOWN INTLH/ AW ANIS/S ANTO/ZA INIG/D A lu/ua INld/sd 1s1

¢l =X30K1 OnQDIS

D-69

¥¥x 3INC JUTAd dIYS gy -

NSWC TR 82-286

10+3996E°  10+32235° 10¢305¢9° 00031082° 10036062° V0+31206° 100319€2° 00+3€652° 000324vL° Tue3dgled® [031928° u¢ [
10+3016€°  10+32€15° 10+39909° 00+3691E° 10036SEC® UU+30206° 10+036022° 00+30892° 00+3E6TL* (ve3set2® 10+39€66° ol
10+3950%°  1003226%° 10+368LE° 00¢3SISE° T1003222¢° U0+a9206° 10+039262° 00+38082° 00+3wU69° 1U*36vve” 20+31001° wl
T0°39€9¥°  1003020%° 1003624€* 00+32¢19° 10+¢3810<¢° VUesL1006° 10¢3LE0€° 00+43E€20€° 00038099° {[U*3B292° 20+39011° {1 S
T1043€669° 10¢39999° 10+39G2€° 00+3502S° T003SSLI® UU+a1986° T10039L2€° 00+¢30S2€° 00031L9S° [uv3zyw2® 20¢32€91° 91 N
10034425° T104392€9°  10030562° 00¢3S19L° 10+361v1° UVU+31686° T0¢3IBESE® 00+4360EE° 00+31c9v° [u*38UvE® 20+38961° sl :
10+36069° 10¢3G16€° 10+31252° T0¢30101° 10039211° 0usaCv66° T10+3C0LE® 0043L80€° 0003.99E° TUL*39609° 20+39992° ol
1093€269° 1003L20€° 10+39922° 1032521 (00+3S246° (0+39001° 10+3T2LE° 00+38982° 0003951€° (ue3oesv® 20+3s92€° ¢l .
10031669° 10+43040€° 1003€902° 1[0+36291° 00+38€66° 10+3I9T01° T100399SE° 00+3BT0€° 00365TE* Tue3T2es® 20+3¢UlE* <¢I .
10+38559° 10¢36992° 10+39U81°* T10+3€IST° 10+39811° 10+35201° 10+30T2€° 00+3€6S€° 0043S6YSE® TL*3L9nG* 20+3el6€® (1
1043996S° 10+30192° 10¢32691° 10°38291° 10+¢320%1° [u+3L101° 10¢36962° 00+32509° 00038<0¥® Tu*3I6il19®° 20+3p69c° 01
[0+936265° [0+36212° [0+39EST*® T0*3TIET* 10+399S1° [0¢39001° 10+30292° 00+35929° 00+3TLev*® Tue3I0vI9® 20+3£09€E° o
1043GT119° 10038601° [0039CET° 10°36801° 104360L1° VUesLi86° T10¢39452° 00030210° 00+35U69° [U*IeeSS® 20e31v82° ¥
10+36€99° 10+43€991° 1043STUI* 00°3€TI8° T0038261° VU*3LE96° 1003ITIS2° 00+3606E° 0003209S°* TuvIrevy® 20e3vvid® ¢
10+36829° 10¢392¢1° 00+30848° 00436816S° 10+3ST10<° VLUesL2v6° 10+36852° 00+308SE° 00+32%6S° TU*3012€* 20+316S1° ¢
10038199°  10030811° 00¢39965° 00+3T160S° 10+3€v01° ULU+3L696° [0+36642° 00+389EE°® 00¢35165° [u*30L1€® 203€WEl®
v
€
e
1

. 10+432095° 00¢36016° 00435092 00+3900L° T0+30T91° UU*e32956° T[(0¢IEIYE® 00+3EHIE® 00+32u59° [L*J6ctE® 20¢39901°
‘ 10032669° 00032496° 10-38204°~ 10°3€E2T° 00+3522° VU*3S296° 10¢32LL€° 00+3T11S2° 00¢30092° Tu*3cIve® 20¢302€°
i 10+316S4° 00+32G61° 00038L¢T°= T0*3vE91° 00+3095E° 0VU+30696° T[0+3E26E° T0-3IE9¥0°® 00¢3C6ET°* 1u*39656° 20e¢3z12v°
L 1003166L° 00¢32661°= 00438L21°= T0+39E9(° 00+389St° UVUea0696° 10+3€26€° T10-IEY¥¥9°~ Q0+3IE6ET* 10*395458° 20+3212¢°
.u 4ANI13/13 A X dd HIVYW NTLH/LH INIS/S 3N10/A 4AN1O/N 3 ly/00 INlard is1

4 =X3ON] UNODSS

¥¥% INO JuTad dIYS uxy

e Lt - 1. .8 LS I S s v ® - s v v ® . . - N
4 - PRI ] P P P M A P PLAR SV IRE Y R RIN. Lo .
Aoiol v-umk.uk W) .»L!.;... AN q ’ T TRt L . LAWY




TN
.

Aol

-

1N e vl et

T
)

.

NSWC TR 82-286

(0-3€li€LiE"~
10=39110816€°~
10-30L20982°~
00+39EET1BO1"
10-3L044166L0°
10-36254511°
20=3209998.°~
10-32669191°~
10=-31v01291°

€0-39610116°
20-39466601°
20-32¢€l6€62°~
20-4250E18L"
20~-48968.v6°
20-31190¢€e"*
€0-3206948C°~
20-309420€1°~
e0-3lvio5E"°

20-3691€999°~
¢0-32625088°~
20-3912€ET1°~
10-31v6cv21°
20=-32€4902¢€°
20-394%99201°~
<0-3v180L91°~
€0~-365.5€61°~
€0=3v0v20€9"

2621l°

¥

20-329ysell*~
20-3196G6E1°~
20=-46€29011°~
20-368L60EE"
20=3vg19L92°
€0-31e08916"°
¥0-346€2.28°~
€0-4595850y°~
E0=-33v6ELuE"

r4 =

iy 82

ano jugad dpys

10-36€0i9€E"~
10=-3c8re29°~
10-3U€56655°
00+3¥916211°
[0-31068€92°
20-39€96€11°~
10-3009v091°~
10-31955962°~
10-39052642°

X3unl GAnO0J3S
LTI TYTY Y PYY FYYYY Y Y YTV
NOILWYWEO0SNT 3INGISIN 'G3T11VL30

[0+3EvoL*

21 IstUEbL62 SE2EE°

¥¥¥

€0-3€0865L6°
20-39926491°~
20-3t66leve*
20-3Sto0l169°
20=-32(ulvle*
€0-3656669%°
€0-316,440¢°=
20=-3L€90T08°~
20=329yveL1°

L% 8 & e

=lh Al ¥O¥E3 IN3283d 40 SWy

20-3uelivLoL" -
20-35941228°~
20-3i9998ip°
10-3¢o81211"
€0~3t685€€/°~
20=3.09E601"~
20=-3vEEQOLL -
20-391€yL07° -
2u=-3v699221°

el
2uvbgrévol- |l

tue3d2Live*

10e490WE® =754
10+2Ev82° =S4
00e2l945°* =754
10e3594€* =15A
10+ 38262° =7SA
00+12909° =754
10¢32EwE® =15
10¢42€0€° =1SA
00+42229° =1SA
10e3262€° =S4
10+3920€° =154
00035599° =7SA
10+ 46G9E° =754
T0+3190€° =1SA
00035699 =754
10+328%€° =784
[0+ 49G0€°* =S4
00+40€89° =154
10+ 4S99€*  =1SA
10+ 4€00€° . =7SA
00+10969° =1SA
=NSA t0e36bEE® =TSX

10+306c€°

10e3162° =17Sa
00¢39i0L° =7SA
10+ 492€€* =1SA
10+d6822° =1SA
00+30614° =7SA
10+¢3922€° =1SA
=SA [0+30502° =%x

10+ 45852°

00+d62€L°® =S4
10+ 4082€° =1SA
10+d9291° =7SA

2u=3evgoull®~ ul
¢u=41601451°~ 91
eu=3alivu9l® 1
Cu=3e62118€E° et
€u=302690006° el
cu=3c920L11° ]
EU=3029500E°= ¢
cu=35tslill®- ¢
tU=39266b96° Z

NOLILVWNOSNT 3NCIS 3
s 9ynU IYNSS3ad

=1 K1 20sd3 IN3Ddu3c

10e3560¢° =Tsx
Loe3vosl* =75y
0031891~ zTpx
lye3eslie® =1Sx
10631l =51
00edeSEL®~ =5
los30122° =T8x
LosI6odul® =152
U0eITT10T*~ =X
10+32922° =1Sx
10e3v561* =75x
10-39209°~ =1SX
100320¢2° =15x
10e30102° =X
10=-35441°~ =Sx
10e3vlE2® =T5x
10¢3L90<C" =)
10=-3ulye® =75x
L0*329E2° =TuX
lo+3v602° =1Sx
10=35069° =75x

1ge3ulie® =75y
00e3CEIl® =i
10¢30992° =75x
loe3tl12® =Sx
V0e3uuyl® =5
100320%2° =75x

00+30912° =Sx
10¢32092° =75X
t0e3uvEl® =ISX

D-70




NSWC TR 82-286

0000°1 = (ALISN3IOA)INIM
0000°tL = (IUNSSInd) INIJ

SNOILIOGNOD WYINLS 33d4

(NNY SINL HOJ SdILS INIL) o1 = M3t
(3INOD ONY IHINGS 4O JUNLINNFY 91 SHNP
(44 XYM

02 =YYHr

00°2 = °ON LNVHNGD
00%° = °430) *ISSIQ LIJINdNI
002° = *34300 °ISSIO LIDIV4X3I

(NOILVWHOSNT 3NOIS3Y HO4 ¥ NI IVAHILINT) 2 = SN
(2/1d 0L 09 01 Vi3HI Y04 WNF=XVWC*4T 3@ L1SON) € = Nvuilt
(XYW ONV NYHLISWNP 18 SINIOd HO4 ONIHILIYLS ) 00°t = 23
(00001 0L 135 ONIIVHS WHOJINN HOJ4 ) 00000°00001 =(V13RA) 4D
(RO14 MYNINWYT HO4 T S MO GIDSIAN]I ¥O4 0 ) 0 = SIAY
(Sd31S N NI 03131dW0D 3IONVHD 3IdVHS ¥04 N S IFONVHD IdVHS LINOHLIM ¥04 O ) s = 417
(BASAY TYNI4 °TWI ONY (FINL NI QV3IY ¥0d ¥ S(MIHL WHOSINN HAIA BA*BX TYNTJ ONV SYLT130 *IVD 404 €
$ (F11130 ONY (F)HL NI GY3H 504 2 § SASX*@A¢AY NI Ov3Y ¥O4 T § ISON NO ONIIVAS WHOJINN NO3 O ) 2 = WO39t
{3ISIMY3INLO 0 $°7v) AQOBYILdV Y03 VIVA ONILHVLIS 30 39VHOLS HO4 U 2} 0 = 0A4VI
(3SIA¥3INL0 0 SNIOI3 WON¥J INO ILTIHM (3TIViIQ ¥04 I ) 0 = iudl
(3SImy3HLO0 0 $23dvi NO 3LIMM W04 1) 0 = 2a1
(3SIR¥3KLO0 0 Sl3dvi Gviy 804 T ) 0 = 141

(Q300Y 38 01 SAVYH IHOWCO0=VOIWO $IHVYHS °*6BNS NI
Q3LVINITIYIIY SI INTIVA VOINO YHOE=WO0IOT 41 S3INOI-IHIHAS 40 SNIAVY 3IHE ST VOING40°19°VIINO) 928°C = VYO93IWO
$334930 000°L = 3TINV-JIVH (AQOBY3ILIV)INOD
09°T = LV¥3H J14103dS 40 OIivy *
00°9 = HIQWNN HIVN

D-71

dI13SON ¥3IA0 MOTV4 UTNIINWASTIXY

andang pajurad

1to00t001007

10

116910 116910 6v9%1°0 218%1°%0

gvt°o L6110 6EYSED *2€55°0 vrzaLco 1€608°0 960688°0 80126°0
LYIES*O 21906°0 12028°0 06959°0 LY¥LlE°0 20400°0- SS000°0- S§5000°0-

*06 00°06 99°18 €E°SH
°€o 821 ss°12 €8°59 0t*09 8E° S 99°9¢ €6°2¢ -
21t 124 (4 9L°52 €002 1 {331 65°8 98°2 98°2~
v*o 2% ‘1 °00001 *2 €92e°¢ L L 24 *9
0 € 2 [ 2 9t 4
[} 0 ° 0 ot 2t o2

spae) ejeq Indul N

4 o1dwexy "

4
e Nﬂ st .- Y . ...hLL

L e A




NSWC TR 82-286

10+3106S° 10+3L1c€°
1003€229° 10+3011€°
10+38299° l0e3€s82°
10439669° 10+39092°
10+3€622° 10+3€1€2°
10+34164° 10+38661°
T0+39€ELL° T0+3€991°
10+3.164° [0+3T1€T°
10+35G08° 00+3.5v6°
10+30918° 00+35116°
10+3v618° 00+36061°
10+39618° 00+36061°-
INITI/I3 A
€9690°L
L00€9°E *28492°€
2atete”* €LaL2eL’

10+36161°
10+306S51°
T0+36621°
10+35201°
00+3G682L°
00+37€96°
00+3208€"°
00+«3vlcz’
00e32811°
10-3262¢°
20-399L9°
20=399L¢°
b 4

9€189°9
vi598°2

¥9£9€9°

00+3524S° 10+38062° T10+430001° T10¢35809° 00+3ILIRZ° 00+36689° 10+32709° 20+30841° 21
00+36189° 1043€262° 10430001° 10+3G80¢° 00¢ICTOE® 0043G029° [0+I0€9€° . 20°3¢ERT® T
00+32298° 10+3€SEE° 10+30007° 10+36809° 00+3LROE® 004380SE° [0+39¢2¢° 20e32222° o1

10+3G00T° 10+3v8.€° T10+30001° 10+35809° 00+3I940E® 00+3I1€EN2° 10+39982° 20+32€92°
T0+369T1°  1003002¢° 1030001 T10+3GR0%° 00¢36882° 00+3€612° T0+3€042° 20+39%0¢*
100362€1° 10436A5%° 10+30001° 10+3680%° 00+3CE92° 00+32I91° (0e¢37012° 20+38vvE"
10+394401°  10+39€6%° 10430001° T0¢3G5R0¥° 00+35A22° 00+3ICOIT® [0+30221° 20+3610¢€"°
T0+3€09T° [0430€25° 10+30001° [0+36R09° 00+32987° [0-3IRQL9° [0¢ILEEL® 20+I[o[e®
10+39021° 710+3099G° 10430001° 10+3580¢° 0043ISLET® [0-3IROSE® 00432566° 2043069
T0+3LLLT° T0+3RTOS® 10430001° T10+3G800° T0-3ISEWA° [0-3€L2L* 00+3IVELS® 20+4381Ge°
10+3€TBI°  T0+36695° 10+430007° 10+435809° [0-39482° 20-3¢2v1° 00+36061° 20+30.9¢°
T0+3ETBT®  10+43669S° T10+30001° 10+3G80%° T[0-39492°~ 20-3¢291° 00+26061°~ 20+30L9¢°

NSO~ D O

d) 14/4d ANT LK/ LN INIS/S 4ANIO/A ANIB/N S 4dNId/d 181
1 =X30NI aNOD3S
NOTLVHHOJINI 0131 4R0TS INILYVLS
0150€°9 €8226°S 95045°S ELBGT°S €29LL°Y 0vv6E°Y 06110°y
v2€8v°2 tvl0t1°2 as61,2°1 80L€E° T §2666° 1§ 07 X0 26061°
HLONIY Juv
QI1NITLISNT ONI3IB IONVHI 3IdVYHS AQ0A
12 04 00°06 02
6v1° 00°06 61
gvl* 99°L8 -2 4
[:22 84 EE"SH L1
asl* 00°te 91
s6l” f2°1tL St
4GE* [-{-2 A ¥} *1
£65° €R*S9 €t
20L° ot*09 21
608°* RE®YS 141
mme° 99°8y ot
126° €6°2¢ 6
1FR® g2%1f ]
9n6* 2 28 €3 I
028° 91°62 9
189° €0°02 S
v.€° 1€°+1 v
v00°*~- 65°8 L
100°~ 9q°2 M
100°-~ e~ .
(rr1i3a0 3ANSIAGL (PIH) r
(f)1130 ONVY (FIHL NI QV3d
000000°T 160606°
(1121404 SYSYGH° 9£9e9t* 222212° [ 20242 0d 606060° 000000°0

MIOHS 0L AGO® WOUJ 3IONVLISIO OIZITVNHON

0005°2 = (ASHINI TWNUILINI) INTII
0000°T = (AJOYLINI)JINIS

0004°12 = (A9YINI °*I3dS °*L)JINIL3
0001°82 = (AJIWWHIND *L)INTLN
0000°0 = (°dN0I A)JINIRA

€660°L = (*dWOI NI ININ

2€Q1°T = (Q334S ONNOS) NIV
€660°L = (°T3IA WIO0L) INI®

D-72

»

IS SO R i S G Ay

-y




' 00+3G22€°= =QdS MNHS XVW 2 s=p 00+3€CIET* =033dS NIOHS 4O SWM
00+382¢€°~ =80dS NHS YVW 2 s=f 00+309€1* =033dS MNIOHS 40 Swy
00+3229€°~ =0dS NHS XV¥W 2 st 00+329€1° =033dS NIONS 40 Shy
00+3102€°~ =Q0dS NHS XVW e =0 00+38S821° 2(33d4S NIOHS J0 SHY
00¢39112%~ =0dS NHS XYVYHW e s 00+3LT1TT° =033dS NIOHS JO SWM
00+32.12%= =0dS NHS XVW 2 =p 10=31vv6° =033dS NIOHS 40 SwY
00+3€0¥I°~ =a(ddS NHS XVW 2 = 10=-35v8L° =033dS NIOHS 40 SWY
00+3CY¥I°= =0dS MHS XVKW LT =0 10=-3181L° =033dS NIOHS 40 SkM
00+3LTVI°= =0dS NHS XVW 91 =r 10-3991L° =(033d4S NOOHS 40 Swy

2ees2” =(y ¢17 491 )S0T926°12 2vs02°1 €E9v92° 11 91 NOTLVRYOINI 3NAISIM
10-3€022° =10 10+30002° =ND 21 L 2] ¢ ap 10+358€08° s=NIWOIS t4¢ =) 1 =" 20+36L06° =sYVYNOLS

. 0061911506° = OYHC INNSSIWd

11-3¢222° = H NI HOHYMI INIDUId 40 SWY 11~3196€° =lH NI HOMH3I IN3IDN3d
a 10+38961° =S4 00+3€LET*~ =SX
10+30202° =1SA 10-32205°~ =Sy

' 10+32802° =1SA  10-3288E°* s1SY

= 10+3€912° =S 000320€1° =SY

10032022° =1SA 00+39922° =ISY

1 10+30L22° =71S4A 00#3262€° =SY

3 1039€E2* =1SA 00+308EY* =TSY

10+39092° =S 00+36166° =SY

] 10+38242° =1SA  00+31949° =1SY

10+30662* =1SA 00+32218° =1SY

s 10+30€92° =1SA  00+35656° =7SY

10+32022° =S 10436211° =S¥

[ NOIL¥I01 INIT DINOS

=3
-, mw T0+39962° T043220L° 10+38.84° 00+30€EY® T10+38862° T10¢30001° TO0+IEROT® 00+3IL0¥E® 00+3IGEBL® T10¢39909° 20+3T611° 02

ﬁ. | TO+3CTIE® TO0+3IELL9® T10+38699¢° 00+0€L4° T10+3AG82° T10430001° T0+329,1° 00+3SIGE® O00+3IGEIL® T0¢30STv* 20+32621° 61

9 m“ 10+3084¢2€° T10+32499° T[0+3GT04° 00+ITS0S° T0+31922° T0+30001° 10+3G281° 00+¢326GE° 00+3IGLYL°® 10¢39224° 20+3ELEL*  0BY [}

x T10039T4E° T0¢30119° TO0¢3IVGGE® 00+¢3I9¥4S°  [0¢39992° T0¢3000T° T10¢39061° 00+3GL9€° 00+39L21° 10+32TEY° 20+3€ELvT° L1 ~

L e~ 10+3129€° 10¢39216° T0+ILTIE® O00+3IEE6S° T0+35162° T10430001° T0+31002° 0043I6SLE® 00+3ICE0L®  T0+390%9° 20+3G56ST° 97 mu

' R T0¢3148E° T0+389€G6° 10+3GT92° 00¢39599° 10¢328£2° T[0+30001° 10+360712° O00+33TICRE® 00032LL9° T0+396%9° 20+312LT1° ST

& o 10+30019° T1043GL69° T0439912° 00+3620L° T10+39£22° 10+30001° T0+3T1€22° 00+3EABE® 00430999° (0+316Ge° 20+39881° o1

. =z T0¢398EY*  T0+3G65%° T0+¢3I99LT° 00¢3G9LL" T0+39802° T0+30001° 10+3G9€2°* 00+3VE€6€° 00+3IRZ2T9°  10¢3089¢° 20+32502° €1

’ w 10+3€00%°*  1043022%° 10¢30001° 00+35598° T0+3QEAT° T0430001° T0+300G2° O00+ITVAE® O00+3IELLS® T0¢399L9° 20+31€22° 21
4 z T10+3€00S"® T10+369RE° T10+436901° 00+439726° T10¢388L1° T10¢30001° 10+32992° 0N0+3IST6E® 00+3I26ES® 10¢32¢89° 20+32292° 11
WA. [0+3GHES® T0+3ILLYE® 00+38L9L° T0+3€001° T0+3I9Eol® T043000T1° T10¢32282° 00+3L98E° 00+3GB69* T10+3916%° 20+32292° 01

10436025° T0+3001E° 00+32964° T10+6801° T0+32291° 10+30001° TO+3IC00E® 00¢I92LE® 00¢3ICSSe®  T0+3Iv869° 20+39982° 6

[ 10032609° T10+39T22° 00+30892° T10+30011° T10+39I¢1°® T10+¢30001° T0+380IE* O00+I9EGE" 00+38600° T10+3840S° 20+35L0€° 8

1 10+36899° 10+3G2€2° 10-3900€° 10+39L21° 10+306T11° T10+30001° 10+3RLEE® 00+3292€° 00+30€9€° 10+3S01S° 20+3TIEE* L

- 10039289° T0+3£261° 00+3€EQSTI°= [0+L9FET® 00+3ITT86° T10¢30001° 1003A9GE® 00+39682° 00+3IV9IE® T0+3I9GTG® 20+3GySE* 9

e 10+3942L° T10+30TIST* 00+36¥1E°~ 10+3GS¥I® 00¢3€2TR® T0+30001° TO0¢IL¥LE® 00+3I2T¥2° 00+322L2° 10+3861S° 20+3991€° §

! 10+3296L° 1043£801° 00¢309€9°= [0+30€GT° 00032699 T0+430001° T0¢3T06E° O00+30ERT°® O00+I6¥E2* T0+32€25° 20¢39S6E° ¢
10+386LL° 002399G9° 00+3691G°= [0398GT° 00+3820S° 10+30007° T0+3910%¢°* 00+39911° 00+38902° 10+36525° 20+3860¢° €

= 10+3926L° 00+32612° 00432196°= 10+39T91"° O00+3ITLTIY® T0+30001° T0+31209° T0-3IT06E€° 00+39T6T* T0¢31926° 20¢3vlle* 2

A 10+3926L° 00+32612°= 00+3219G°= 10+39T19T° 00¢3ITLTY* T0+30001° 1Y0+32L0%° T0-3T06€°= 00+38161° 10+3292G6° 20+3elly* 1

= 4INII3/13 A ) 4 dd HOVHW ANILH/LH INIS/S ANTD/A INTO/0 4ANTH/0N 4dNld/d 181

. 21 =X3IONI QNOJ3S

.

s ¥¥y IN0 JUTId ATAS  xxx

£

L 104390S9° T0+IVB6E® 10030289° 00036202° 10+3I9€CT1°  10+30001° 10+436800° T0-3L€99° 00¢30€0L° 10+30£0L° 10+3€ll9* 02
. 10¢3498G¥° T0+3BC6E° T0+38699° 00036202° T10+3I9CET°* T10+30007° T10+3S809° T10=3L€98° 00¢30€02L° 10032899° 10431190 61
b, 10+348G¢*  T003T68E° T10+36TT9° 00+36202° T0+3I9€ET® 10430001° T0+3S00¢° T0-32€98° 00+3¢€02° T0¢3S0€9° T0+3cTle* 81
’ T0+398G9°  T0¢3Iv98E°  T0+36ELE° 00+436202° T10+34EET® 10¢300071° T0¢3GB0¢° T0-3L€98° 00¢34E0L° 1003€265° 10¢3€lT9° LY
T T0+39E99°  T10¢306LE° T0+309EC°* 00+439212° TO0+ITLET® T10+30001° 10435809° 00+32€01° 00032969° 10+371956° 10¢325€9° 91
. 104312689° 10+32€LE° T10+39862° 00+3TTG2° 10+38161° 10+30001° 10+3500%* 00+380GT* 00+39299° 10436516 10+392¢€2°* SY
T1043¢G1S° T0+30€9€° 1043S192° 00¢3092€° 10+380L1° 10+30001° 10+35809° 00038G02° 00+3J0LT19° 10+3922¢° T0+3v126° o1

T 10+32265° T0+3T69€E° 10¢30922° 00+38G529° 10+39212° T10+30001° T10+3G80%° 00038602° 00039955 T0¢3IW6Ee® 2043ELTT* €1

b

’ N : : b-}M» »EL.;D}.I.M»' ..P.,LL.LPL sl




L ¥¥¥ INO Jurad dINs yxy

s 10+3181E°  10+3929G° 10+30.00° 00432262° T104395/2° 00+35926° T0+39G22° 00¢ICT¥2° 00+34282° . 10+395€2° T10+35692° 02
i T0*IGOEE® TO0eLIWG®  TNeIRGEN*  00+I2¢G2°  T0+IR092° 00+327)A° T0+IF6ES° O00¢ICAY?* 0003269L° T0+31922° 10+32042° 67
b T10¢3G29€°  10+39926° T0+3E90¢° 00+32682° T10¢3€6G2° 00¢39626° T00639042° 0U+3¥9G2° 00¢ILL5L° [0+3€292° 10¢300€8° 8t
- 10+43766€° 10+03290S° 10+3099€° 00+3L60E° 10039242° 00¢35926° T0+3S1G2° 00+391L2° O00¢3I6EEL® 10+32992° 10+39089° (1
- 10+39€BE°  10430969° 10+30€2€° 00+320G€* T0+3I6¥E2° 00+39€86° T0+3TEQ2° 00+3ISS62° 00+3920.° T10032962° 1[0+39266° 9
K 10¢3G219°  1043809¢° 10+39822° 00¢3921%° T10037022° 00¢35066° T0+3IA¥22° 00+3I212€° 00¢32219* 10+32922° 20+36ET11* g1
10+39999°  [0¢3€yEo*  10IALE2® 00276269 T[0¢3IEE02° 00+430666° T10+39182° O00+ILIVE® 00+34629° T0+3IS00E° 20+32vc1° oy
o 10032289° 10¢3290%° 10+31002° 00+3958S° T10+3.987° 00+31866° T0+3IC00E* O00+3IGGSE® 00+3I9FBG* T10¢3292€° 20+36461° €t
: 10+3061S° 10+300L€° 10+3€S91> 00430069° [00360L1° T0¢3T001° T0+3I62TE® 00+I0G9E® 00+394€G* [0+3C9SE° 20+3I6ERT® 21
T 10+36956° T0+3EQ¥E®  T04ITEET® 00432508° T[0+399ST°  T043E00T° TO0+ICS2E* 00+3269F° 00+3926¢° T0+3IRZBE"  20+430€T12° 1Y
B 10936£66° T0¢3IELTE® TO+IVEOT® 00+32626° .10+368E1° T1043%001° T0¢3ICLEE® 00+3699€° 00+3982¢° T0+3ICTIv® 20+¢3Ev42° 0OY
N 10+320€9° 10+436982° 0003199.° [0+30501° T0+35€2T1° T0¢3Iv00T® T0+3160E® O00+3IL9GE® O0+INELE® TO0+3I9AEY® 20¢39922° ¢
3 10+31999° 10¢36062° 00432126° T0¢I9RTIT* T0+32801° T0+432007T° T1003900€° 0O0+IBLEE® 00+3I661E° T0¢39E9¢°* 20+3980€° 8
B 10+3€669° [0¢3SGT2° 00+39L0€® (0+360€T° 00+36626° [0+30001° T0+3912€° 00+3960€° 00+39892° 10+3958¢° 20+3L6€€° ¢
’ 10039621 (0+3L0LT° 00+36221° T0+3E201° 00+316LL° 00+438166° T0+ILTGE® 00+361L2° 00+3IGI22* T10+432606° 2043909€°* 9
y 10+3696L° 10+390¢1° [0«3IG2T€°= T0+0EST® 00+39829° 00+3vG66° T0¢3IC06E€° 00432922° 00+3ICORT* 10+30€2S° 2003I1S6€° &
- 10+3902L° 10+3STOU® 00+324G1°~ [0+3ITEIT® 00+300R8%° 00+32€66° T0+I¥96E° 00036/91° 00+3ITLYT® T10+32095° 20430120° ¢
. 1003016L° 00039019° 00+39292°~ 1043L0L1° 004318¢€E° 00¢39986° 10+3I¥AEE® 00+3820T° O00+3ITL2T° T0¢3IT9SS*® 20+3100¢° ¢
. 10+39061° 00+36902° 00430512°- 10+J0€LTL® 00¢39€L2° 00+4369,6° T[0+436G6€° (0-FGGHE® 00+3GE2T* T10+3049S° 20+309v9° 2
- 10+38064° 00036402°= 0003065£2°~ 10+30€LT° 00+3I9EL2° 00036826° T0+36G6E° T0-38G¥E’= 00+3IGE2T* V0+3049G6° 20+309ve° |
INIT3/13 A X dd HOVN INTLN/LH INIS/S INTO/A INTO/N ANTH/0Y INT1d/d 181

4 =X30NI ONOJ3S

¥¥¥ INO Jurad dAIYS gy

D-74

NSWC TR 82-286

10439959°  J0+43696E° 1003810¢° 00+39961° T10+380€1° 10030001° 10435809° [0-36298° 00+3690L° 10¢3020.° T10+36v6G°*
T10+3TEGY®  T0°3E26€° T10+38699° 00¢32€61° 10+39621° 10030001° 10¢3680%° [0-300L8° 0043990L° 10¢3.999° 10+30.L8S°
‘ 10+304S%° 10+3928€° T[0+361Te° 00+36961° 70+320€1° 10430001° 10+35809° 10-36898° 0043220L° 10+350€9° 10¢3T16G°
: 10+3169%° T10030€8E° T0+ITVLE® 00+3190T1° 10+32921° 10030001° T10+3580%° T0-31918° 00+392TL° T10+3£26S° 10¢31696°
10+3€899° T[0¢3CGLE® T0+329CC°* 004324Q1° T10+32921° 10030007° 10+3680%° 00+36601° 00+370TL° 10¢319S6° [0+36596G°
1003,899° T10¢3ETLE® 10+38862° 00435222° (0+30141° 10¢30001° T10+3G809° 00¢3€2L1° 00+30149° T10+36S1S° 10¢32099°
v 10+32906° T100396G€° 10+32292° 00+3690€° [0+3el21° 10+30001° T043GBO¥" 0043ILLE2° 00+3IEST9° 10¢39229° 10+356898°
s T0+3T405°  T0¢30v9E° 10+32822° 00¢3I€209° [0432902° 10¢30001° 1T0+3G80¥° 00032612° 00+43G625G° T[0+I96E9° 20¢30L1(1°
‘< 10036216° 10¢39S2€° T0+39S61° 00¢3290S° [0+37862° 10430007 T0+¢35A09° 00¢36G0€° 00+39269° [0+3210%° 20+39LE1°
! 10°32112° 10+¢3SY0E® 10¢35997° 00+39929° (0030922° 10+30007° 1003680%° 00+439€2€° 00+39629° [0¢30C9E° 20+36491°
v 10+326599°  10+3L082° 1063LGCT°* 0043I2€9L° T10+39CIE° 10¢30001° T10+3G80¢° 00+360€E* 00+30G9€° T0¢3992E° 20¢3€202°
= 10036119 T0+3IEVG2°® T10432601° 00+3G216° T10+329SE° 10¢30001° 10¢3G680¢° 00¢38L2C° 00+3600E° T10+039982° 20+366€2°
ﬁ‘ 1003020L° 10+31522° 00¢312S8° T10¢39901° (043746€° 10030001° T0¢3G80%° 00¢30GIE® 00+3IT092° 10+3€Q92° 20+43.6L2°
d T00392€L°, -T10¢31G6T° 00¢3¥0v9° T0¢32T21° 10¢3,06¢° T0+30007° 10+3580¢° 00¢39¢962° 00+3€961° T10+37012° 20+35S1€°
, T100320GL° 1003L291° 00¢3T¥Ge® T0+3IL9ET°  T10+32€99° 10+30001° 10¢35809° 00+438192° 00+3C0¥T° T[0¢302L1° 20¢3IC64E*
s 10230224° 10+38921° 00¢32E62° T10431991° T10+39716%° T10+30001° T0+35R09° 00+36GE2°* 00¢32201° T0¢ILEET° 20¢326€°
' 1003168L° 00+0359€6° 00+305S1° TO0+3I¥AGT® T[0+3981S° T10430001° T[0+3G-re® 00+39G61° 10-329689° 00+32666° 20+432604°
i. 10+38908° 00+39146° 10-32G2¢° T10¢3I10LT* T0+3694G° T0030001° 10+3G80%° 00432291° T10-31992° O00+3IvELS® 20¢396Ce°
‘ T10+32L18° 00¢36061° 20-31T2¢° 100396L1° 10+30996° 10+30001° 10+36R0¢4° 1[0-31929° 20-3S0TE°® 00+36061° 20+3529¢°
. [032218° 00436067°= 270-3TTLe° T0+396L1° 10430995° 10+37007T° T0+3580%° I0-3[029°= 20=-3GNIE® 00+3I606T°= 20¢3G29¢°
x ANIT/ZI3 A X 42 1474 ANT LM/ 1M ANIS/S ANIOZA iNtesn S dNld/d

o
~

;"’ SN EeNOrRRIPO~NMeNODO
] e I T T i)

- T =X3IONI ONOD3S Ny

g UOTIBWIOJUI PTSFIMOTS PAYSTULS

00+39982°« =0dS MHS XVNW 2 = 00e3vi21° =2033dS NIONS 40 SwM




g
g

. ¥¥¥ INO JUTId dIYS yyy
‘ .
. 10-3001969L°~ 20-3.929001° 10-31950061°~ 20-3CVL0€92°~ 61 10-3260E0€L°~ €0-3259009.°  10-319029y1°~ 20-3GLE40S2°~ 1

- 00039026507°= 20-30091121° [0-3S600€T2°- 20-3IE92LBLE°~ LI 10~38206516°~ €0-30L92148° 10-32190601°- 20-3961219€°~ 91
3 10-30209219°~ £0-38962219°  10-31.€6221°~ 20-355€6622°- ST 10-300€€88E°~ €0-3968S6€8° 20-30809L8L°- 20-31908L€1°~ o1
- 10-382966L€°~ €0-39196vSE°~ 20-3121552L°~ 20-320210€1°~ €1 10-3LGSOLLE - 20-31680061°~ 20-3€990L09°~ 20-3¢1002€1°~ 21
.- 10-3502012€°~ 20-39€26€S2°~ 20-39€19609°- 20-39cTTsTt°= 11 10-30906922°~ 20-390S€692°~ 20~362€9842°- E0-36E19666°~ 01
» 10-30091292°~ 20-39€S2€G2°~ 20-322904%1°~ €0-36906288°= 6 10-39092812°= 20-3992,922°= €0-3¢5062vL°~- €0-3c161264°~ ©
-, 10=3212€002°~ 20-39696002°= +0-3€000TT1°~ €0-39011821°- 1 10-32925091°= 20-36615G91°~ €0-30900S16° €0-325€L266°~ 9

: 20-3449€0L6°~ €£0-3TSL1998°= 20-28591061° €0-36[IST6€°~- § 20-38TES201°  €0-3960091€*  20-36099€0€°  ¢#0-309.€162°~ ¢
. 10-3009226€°  20-39006801° 20-3998965¢°  20-39¢02SET° € 10-32021S1S° €0-3900€68%°  20-3999E2Te°  20-3€9195i1° 2
. 2 = Y3ONT ONODJ3S

. 0008000003808 88000000200R008
F, NOTLVHNOJINI 3INAISIY 03T VLE3a
w , Yoot s(y OTT 46T )1S60899°CZ ECOL9° 20 L ¢ Y | NOILVWHOINT 3NATISIM
. 0L61962%18° = OVMO J¥NSSIud
F
L 10039691°  =1H NI HONNI INFINIA 40 SWN 104389245  =1H NI ¥OWN3 IN3ION3Id

h 10+430202° =1SA  00¢36101°- =S¥
& 3 10438002° =1SA  20-32218°- =S¥
» ~ 10+30912° =1SA  10-32€S6° =S¥

) 10432222° =S4 00032961° =Sy
.. a 1043€222° =1SA  00+3010€° =S¥ n
Y 104361€2° =7SA  00432909° =7SY ~
. o 10+329€2° =1SA  00+36115° =S¥ A
. B 10036042° =1SA  00+38(29° =S¥
x o) 10+43LS42° =ISA  0003099L° =7SY
s = 10+3%162* =1SA  00+31628° =1SY
“ 7] 10439662 =154 [0+39001° =Sy
= 10+38842° =1SA  1003S¥01° =1SY

-
. NOI1VI01 3NIT JINOS
‘ 10+39862° 10+31102° 10+30£09° 004382¢%° T10+30€62° 00431266° T0¢3€0L1° 009300vE* 00+399Ll2° 10+43€209° 20+39121° 02
A 1043280€° T10+35629° T0¢39699° 00+3699%° T[0+30982° 00+39266° T10030S21° 00+ITL9E® 00+¢3I€29L° [0+3ISETv® 20432221° 61
. 10+3681€*  T10+31299° T10439100° 00+30T60° 10432822° 00431€66° 1043L6LT° 00+3I2ESE® 00+390SL° T0+3IE6Ty°  20¢326€1° 91
. 1043LEE€E° 10030609° T0+39SGE® 00030925° T10+34892° 00+431€66° T10432981° 00+43609E° O00+ITEEL® T043212¢° 20+39291° L1
. 10+3026€° 10+38625° T10+361IE® 00035695 T10+31962° 00+39266° T0+IES6T° 0G0+IINOE® 00+360TL° T0+3T9Ev* 20+3SEST® 91
; 10¢3202€° T0+3vG€G° T10038192° 00+31229° T10035292° 00+¢31€66° T10+3RG02° 00+369LE® 00+30589° T0+ILSYe®  20038991° SY
' 10430700 10435969° T10¢30412° 00+3.989° 100312£22° 00+39v66° 10+3808T2° 00+3ILvBE® 00+3IGES9® [0+309Sv° 20430€6T° o1
» 10+36T€¢°  10+388G¢° T003L9LT° 0043266L° 10¢I¢112° 00439166° T0+IvEE2® 00+3ITT6E° 00+36819° T0+3199v°  20+3€l02° €1
s 1043269%° T10+3112¢° [0¢3T041° 00+3TSEB* T10+35561° 10+31001° 10+3€692° 00+3996E° 00+39TBS° [0+3SS24°  20032122° 21
2V 10+3410S° T0¢3699E° T043690T° 00+432926° T10+30621° T043500T° T10432992° 00+3L96€° 00+3209S° T0+39980°  20¢36242° (1
’ 10430045 10+3629€° 00¢39592° T[0+39T01° T0+36291° T1043R00T° TO0+IESAZ® 00¢IE6BE° 0003L969° [0439269° 20+30992° of
. 10+32625° T10¢3C0TE® 00+30069° TO0+30TTT® TO0¢3IE9¢I® 10436001° T0+3ISYOE® 00+3I99LE® 00+3T0G¢°  T0+36669° 20038682° 6
a 10036819° 10+38T42° 00¢36992° T0¢39021° T0+39621° T10432001° T10+35E2€° 00+39SE° 00+3G5204° 10432905 20¢3cEle* @
" 10431669 100352€2° T10-36262° 10+31621° T104392T1° T10¢32007° T0+3ICTOE® 004IB22E° 00¢32GS€° T10+3STIS*  20+3¢SEEC° |
v, 1043GR89° 10¢30261° 00+3TEST®~ 10+69CT° 004309G6° 00430¥66° T104322GE° 00+437082° 00+3021€° 10+3LS1S° 2003055€° 9
, 10+43GSTL* 10+3S0GT° 0043910€°~ 10+3CEYT® 00438962° 00+39€86° T0+3ICOLE® 0043E922° 00+36€L2° 10438815 20+32TL€° S
e 1003GoEL® 10+3180T° 00+381T4°= [0+36291° 00039949° 000390£6° T0+3G6LE° 00+3G09T° 00+30992° [0+36025° 2003926€* &
" 10432104° 00+35059° 00+436619°= 10+396¥1° 000368ES° 0043C9S6° 1043820€° 10-30588° 00+36122° 10439126 2003998€° €
, 10432RC€L° 00¢35912° 00+31906°=- T0+3INOVI° 0003900S° 00+39G6° T0+IVIBE® 10~36€92° 00+31622° T0+3IETIS"° 20¢3690€° 2
. 104328€L° 00035912°= 00+371006°= T10+308¥1° 00+3900S° 00+39G46° 10+3v1RE® T10-36E92°~ 00+31G522° T0+3ET26* 20+36v0E° 1
o INITI/II A X & HOVH ANTIH/ZIM.  4ANIS/S ANTO/A INTO/N ANTU/0Y NLd/d 18t
g 21 =x3ANI GNOD3S
s
w..
4
P .
p .n
»




0005°2 = (AY¥INI TUNE3IINI) INIIED

. 00LU°T = (AdOaiNd) INIS 1
- 00024°22 = (+583v3 *J3dS "L)4NILI
. V004°62 = (A TYHING *L)INLAN 1
' 00UU®0 = (°dWUD A)dnlA

p ° - thaou®L = ("gn0d Nlanin
3 2€¥LI°1 = (U330S ONNOS) IV 1
i €660°, = (*1zA WI0L)dnio
+g. 000U°T = (ALISNIU)4nla
- 0000°T = (3uNSS3ud) dnle 3

. SNOLLIUNOD WY3HLS 33dds

- (NNb SINL HOd $SqILS amIL) oo¥ = yail
(INOD ONV JIHaS 40 IH0AINNTY vl =N

y 2t =XVAN
0¢  =XVAP

WLy = *ON INVHNO0D .
s U0Y* = 4300 *ISSIO LIDIenI
N Uvo2Z® = 3300 *I>SIC A419Iox3

= (NOLLVWHOANT 3NCIS38 804 % NI TiAB3LnT) 2 = szon
’ (2710 0L 0€ 0L ViInL HOS4 WNP=XVYWL°LT 30 LSHN) t = NVoll
a (XYW ONY NYSLI*WNC *18 SINIOd 804 ONIKWDLsGlS ) 00°t = 22
- \ (00001 04 135S ONIIDVAS WHMOJINN ¥O4 ) #0000°00V0T =(vi3w) 4D
- .
ﬁ. © (R0 HWNIWYY 803 1 S RO QIJSIANI ~Vvd v ) v = SIAL
= 0 (Sd34S N NI 03137amud IINVHD 3dVHS 034 N § JONVHD 3dVHS LNOHLI~ 804 0 ) ©OO0F = cl )
o~ .
b, J (BACEX MYNIJ *TvD OGNV (FIHL NI GV3IY 404 ¥ S(IP)HL WNMOJINN WHAIM GA*EX JyNIJ QNV SYLT4Q *IvD €04 ¢ 1
. & $ (P)4430 ANV (FIHL NI OV3IY 803 2 $ SA*SXSEA*AX AN] Qv3db 803 T $ 3ISON NO INIIVAS woO4INN cus 0 } € = w019l c
(3SINE3INIC 0 $°7v) AQUBDLILAY bOJ VLIVO ONILlyuviS 40 39VHOL> cud 1) 0 = QBsv] V. .o
! ] (351Ma3r10 0 S$N39I3 wWOYs INC IL1¥M OaIvi30 004 § ) 0 = ladl ~ .
5 Ll (3SIANIHLIO 0 s23dve NO L1 A nod U 0= enl A 4
[3) (3SImy3-10 U ST3ovl Ovie ¥03 1) 0 = tal ']
<3 .
m (C30QV 38 01 SAVY JUOW*0=VUIW0»INUI=-IYIHDS 4O SNIAVY 3HL SI VvO3IN0°0°L19°VO4w/) vuosl = ¥9-m0 y

$330930 000°L = I9NY-3Tvkm (ALOBHILEV)INOD
0v°1 = 4 3K J14103dS 40 Olive
' 00°9 = WIHRON HIWNW

'Adod s|qejiear s0q dIL3ISON & AQ RUTTd DIHLINNASLXY A
wouy pednposday andang poIuTAd

“ T -
. 0°1 .
- °t anom NO.WH co q
) L L . .
SR

. : .
: *°0 2°0 °1 *00001 02 2€%y NhMoM 00“”“ Oﬂ"““

¥ 0 € 2 902 ¢ 91
- o t o 0 00 21 02

spae) ejeq jnduy




‘3
9640451 192220°L €v9218°" 211vg6°¢ LvoLie Y 1
964045°1 291€L4°Y 122g6%°y §28LE6°C Le2gow®y 1
2L00ES°1 6EBlYYY 0L8410°% 6€6068°¢ Tiwglice .
evEoBe°1 665601°Y S89955°€ 29E0v0°¢E s6L6tlE '
€29uve°l 9¥29LL°S ESOLIT*E 99404°¢€ 64665€°€ J
PILUET 189529E°%s €L2eive2 0LEeELE 615LL6%2 '
clouezel 09v526° ¢ viS991°2 259629°¢ vorg19°e A
goeuvicl GSGYES Y 0L0¥gLL 86LOLY C Yoenugee .
PULLY T B £42Q/P728 Hongerel niLLIt."¢ P rere | -
860696° L29uv8°¢ 206990°1 29€0il%e VIR
€6l699° 9L19Lv°e 695.9L° Sl9¢l8°2 Lronnee |
6 8920vL° 699660°t SYZveye telyuyez bedve0®1 . ’ " 4
9 EYELY9* 695v1L°%¢ vEzge2e SgLElE*2 tlowel® a
L wivess® TILv2E e 6El0cu® 192466° 1 NI €8 }
9. E€LS6%e° 6042¢6°1\ 69ERS1 -~ 1Eueyye 1 1ueubE® Y .
s ¥9969€° 1v0015° 1 29Lvice~ O TI cvgle2e -2
v €9L602° 192¢u0° ( €66GEY - 85L596° Srimwile ]
£ 958691° 060959* 086815°~ '06e1Ls* AN Ve
2 €S6690° avEol2® 161195~ €u0t6l’ veLvuo® -2 .
1 €S66%0°~ gvcel2*- tel19s°~ €s0tole~ LLLYUO® °°
wi3Hy sA sX HA » iz .
o oe ‘
[ -]
SNULLYIUT %D0K MOH ONV AQUOE ONILHWLS .
00Uyl 18059°¢ COuLEE 62819°¢ 00000°€cy 11 }
Lot €96ES5°¢ L0220°¢ 2S929°€ 9uLiec Ll st \
6EvGE° Ly€62°€ i9e2L2 061Lv°E 21185°1¢ 13 1
© *2£55° 90986°2 LovEYe2 S0Ei2°E 65128°5Y t1
S vleoL® I T YRE vle92°2 viv2l e SYEOT*0Y el
o 1€608° L9259°2 2l690°2 8€910°¢ leolEevs 3
| 96088° olll2ee YouUU6°* 1 2€596°2 11659°8Y vl : A
m_v 00126° v8916°1 116691 62500°2 tolEs 2y ° ~ -
1vig6® U 05L° 1 o9u2s° 1 26968°2 doyv02est M =
[~ 21906° £0S26°( u6sEE" 1 91026°2 9rcuY 1t L }
] 1202e° 9EY0E° [ teulicl 10900°€ 29usl sc v
3} 00969° 614980°1 (TR 4N 6t691°¢ g9v€0°0c s
= LyviE® 02€g8°* LSiuy?® 261Sv°¢E veOlE* Yl v .
w0 20900~ el VowED* 1€0EW°E 1¢98s°8 3 |
- $S000°~ s0l61° v2voo* €e92u°E 10c98°2 ¢ ;
$5000°- s0l6l*~ L2900° £6928°¢ Loevgee- .
vi3a -7 uX gu Vi3nd P '
. 4dvHS ¢l13ISON Q3LN3ON] .
\
. 29899°1  Slev¢”l  9LE29°  ESTz2*  v229l®  el6vl”® © 1

’ SINIOd YV ciNUJ auvd SINTVA VidHL R
4 £ €@t =Y93m0 AINE=00X q#

e8G9 *2 10005°€ eL2e9t 09v60°~ 1€199* 00001%" 00000°0 00uveE"
S 4TINS ) T eiid €RIINDD

00000°2 00000°¥E O00LUOL*. ~
SINLT 1-4IvniS o004 SITONY

00000°1 002€l~¢ 00290 00y2t°~ S
SJav ».INJni) 004 SN1UWYY .

00066°€ 001499°¢ ouvicTe 00269°1 00906° 005819° 0006ys° el
00¢¥l°y 0006LE°E [T O 00sLe°1 oo2Lse 00649u° 00yeo*
SINIGd TOMLINUD 3FHL -ud SINTIVA A ONV X

-000000°T  160606°
281vlg* €LaLeL ¥9€9€9° (122310 (1132132 JeyeEYE* LeLzie gletsre 606V60° 000000°V
NOOHS 01 AUCH WON-+ 3InNVASIQ G321TYmOON




NSWC TR 82-286

10+3@92€°
10+397¢E°
1oe3t129¢°
10+3tvut"
10e3v0(y°
10e390EY*
10+ 3€689°
[0+3€00%°
10+359€S°
TP IANI W
10+31609°
10+35099°
1039289
103wl
10032964°
10e38624°
10+3v26L°
10+3%264L°
INIT3/Z13

10+304sy*®
10+3986%°
10+39RG
10+3985v°
T0+39E99°
10+3426%°
[0+3951S8"
10+3126S°
1031065%°
10+3€229°
10+38299°
10+39569°
10+3€S24°
10+3v16L°
10+39€L4°
10+3L16L°
10+35500°
10+30991y°
10*3v616°
10+3v618°
INI13/13

100€9°¢

10232099° 10+36109* 00+31508°
TO30TTS® 10U*3I9S9€* 00°38veS°
10039245 10e3211€° 00¢3vc6S°
100389€S°* 10¢39192° 00039699°
10035269° (0e34912° 00*3080L°
100366S9° T[U*399L1° 00+3¥vLL°
1003022%° T10+30091° 00°355v4°
1003699€° [U+36901* 00+39126°
1003929€° 0U+39294° 10¢3c001°
10eNNTF®  Dus 429 e*___Like 3601
10+34122° 00¢32992° -10¢30811°
100362€2° 10-3910E° T0*39s21°
10+3€261° 00+39uS1°= TO*3ILVEL"
10¢301ST°  QU¢3BYIE*~ T10*3S5v1°
10032801° 00e309E9°= T0+30€ST°
00*319S5° 0DVU+30615°- T0+398s1°
00+3€6T2° O0U*32195°= 10+32191°
Oue3E6T2®= 0VUeI21YS®~ T0*321IYT°
A X d2
10+3986€° T10+30L69° 00¢36202°
[0+39€6€E° 10+386%9° 00+36202°
10+31608€° T0+3611e° 00+3620¢
10¢3998E° T0e30ELE® 00+36202°
10+386LE° 10+309€E* 00+3v212°
10+32€LE° T0+39862° 00*31182°
10+30€9€° 10¢36192° 00+3092¢°
10¢3169€° T10+369¢2° 00¢3,52¢°
10¢3L1EE" TU+36161° 00+3929S5°
T0+30TT1E®  TU+386S1° 00¢35249°
10¢3€L282° 10+¢366¢1° 00+32cv8°
10039092° 10435201 10+35001°
10e391€2° 00+388LL° 10+36911°
10038661° 00¢32¢9S°* 10+¢362€1°
{003€991* 0003206€° T0+39491°
10¢31TET° 00+3GTE2® T0+3€091°
00+38596° 00+3 wl1*® 10+39021°
00+3€TLS° 10-388¢9°  10*324L1°
0U*31T61° 20-3€ilv® 10¢3€181°
00+3TT61°~ 20-3€LLv°* 10+3ETHL°
A X ad
09690°L YELY9°9 40S0€°9
06Lv2°E oysYeE’e 69€8Y°2

10¢319L¢°
10+3999¢”*
10+35140¢*
10¢324gec®
10+3v€cc®
10+ 398uc*
10¢4ve0l®
10+3uBL "
10e30twl®
The itin!
10e491t1(°
10¢40611°
00¢3¢lvo®
00+3€210°
00*3L699°
00+ 40940
00+3121v*
00edlLlY"
(el [U]

X¥¥

To+3deccl®
10+3vEEL"
T0+30cEL"
10+39EEL"
10+312¢1"°
10+3u1o61"°
10+3g8LL°
10ed921c*
10+3805¢°*
10+3€2068°
10+3€SEL*
10+3e8LL"°
10+300<2%°
10+3680Y°
10+ 39€09°
10+30€2%°
10+309v%°
10+38195°
10+3669%°
10+3669%°
18-74-]

18226°%
eslor*e

tvesdool*
tuesoool®
lueadool®"
Lyes0001°
Lueas000T"*
(YRFTHT N O
tues0001L°®
tuesvool”
lyesvoor®
loe=unpr?
Lyea000T1°
tvesvool°*
tues0001°
tv+a0001°
luesdootl*
tued0001°
luea00OL"
LYy¢30001°
INTAH/Z LK

(ues0001°
tyeavool®
lusagool"
fue30001°
Lue30001°
lues000t*
Lues0001°
Lue30001*
[YRFETT T B
tued0001°
lyeas0gQol"*
Loe30001°
Lu+30001°
Lues0ootl®
{uedogol”*
tvesogor*
lveasogot®
tueag0goor®
Lyu*30001°
lv+sooo01*
INTLN/ LN

ya0va°g
wrolet

200 Jurad diys

10¢3G261° 00+ 426SE° V00369l T eIucce® 2Uededtl® wl
10¢39061° 00¢3S29E€° 00039L2L° 1'-*321e9® 20+38s01° 41
10¢31002° 00+36GLE° 0043tL04° [o*3vuve® 2Uedgesl® vl
10¢36012° 00+3TEVE®  00032L19° [u*Iunve® 20e32221° i
10041€22° 00+3E6UE® 00430999° Tue3lenv® 20edvel® vl
10¢3G9€2° (0+31E6E® 00¢3BcIY® [ *30Hy" 20+32%02° 1
10038062° 00+3T96E° 00 LLS® (ce3oyvse® 20edlte2” <l
10032952° 00+¢3G16E® 00¢3coES® [ 9329-9° 2Ue3edve” 11
10034262° 00«3LebE®  0003Gu6®* [ *391~e° 20¢32¢92° Ul
Ineagng® e w210 dpedCCos [ T Ihe JCOw0I® s
10¢3861€° 00+3GESE® 00¢3ROLY® T *3woUs® (CU*3LL0E"
10¢38LEE® O00+3IEYCE® UU*IVLOE® Trv3-ule® 20¢3llEE* ¢
104309€€®  00+39682° V0*3GYIE® 1. 939616° 20+39596¢° v
10e4L9L€° 00¢3L19¢° 00*31cid® 1 *3H6LG® Z0edw9iE® 9
10*3T0€EE® 00+30EUT°® (0*3I6VEL® 1 °32ECS® &ZU*v.996E° ¥
10+39109° 00e39vll® LO0*3IW¥02°® 1) *36575% 20+36609° ¢
10e32400° 10=4l6WE® VO*ILI61® 1 *3yvecG® 20+3vile” ¢
10032209° (0=4L68E°~ V0*IL161° 1/ *3L9cb® 20¢30L1v" 1
INIS/S INIO/A aNIt/n 4 lysun iNla/se 151
21 =X30N1 ONOJSS
RE¥
103580y  T0~-3LE98° 00*39e0L® (0e302uL® 103119 e
10036809° T0=~2LE98° 00¢390L° (u*32u¥9°® 10+4t119° ol
10+436009° T0=-3LE98°* V0e3e0L° 1:*340ey® T10e3ell19° wl
[0+3Gu09°® T10=-3L€98° 0043wr0L°® [uv*3€2r8° T0e3ell9° 41
10+3500¢° 00+32€0T* 00¢3TI¥69° Tu*3(9aG® [0+325€9° vlI
100356809° 00+320S1° 00¢392499* [u*3ualS® T0+3pcEL* Ul
10+43580¢° 00+39902° 00+30419° (u*3Ivile” 10+35l¢6* v
10+3590%° 00+38692° (0+36Y5S*® [Ledoorte® 20«3L11° ti
10¢3SB09° 00¢34182° 00+3008¥°®  [u*32LU® 20+40uol® <lI
10¢35809° 0043ET0E" 00¢35U2¥° [U*30LYE® 20+4vtB1° 11
10+35609° 00¢3L60E* U0*3WUGE® Tu*InecE® 20+32¢222° VI
10+3S80%° 00+3990€° 00+31LB2° Tu*3IvyH2*® 20+32¢92° o
10+3S609° 00+36882° (0+3€o0l2® 1uv*3Iveve® 20°3YVUE®
10+3G809° 00+3E€92* 00+32191° Tve32ui12® 20+38%9E° |{
10+36809° 00+396¢2° 00+3€VlI*® (ue3elsLl® 20+36l6E° v
10¢35809° 00¢31991°  [0-3wws9® Tuestrl® 20e31919° &
1023580y 00+¢3SLET®  T0=38USE® 0U*3EGS6° 20+3JubEY® v
1003G809° 10-39€98° 10=3vi21° 0U*32€/58° 20+38L6Y° €
10¢35809° T0-3i€E982° <20=-31col® Qu*ITTI6TI°® 20+30L99° ¢
10+35009° T[0-3E992°= 20=31coyl® oQu*ITT6L°~ 2030Li99° I
ANIS/S ANIO/ZA ANJU/N S dNlasd 151
U =X30NI ONOJ3S
NOLAVWHUANT U1 JR0TNS ONILHVLS
YyEG1°S €E9LL®y 22y0t*Y 2letoey
1€1ee°l 12556° 9leLn" sotel"

Hi9NIT Juv
Q3LNLILASNI “NI3b 3ONVHI IdVHS AQUG
00°T =03137dW0D V1130 40 NOILOVHY VioL

00°1 =NNY SIHL 404 V17130 40 NOTLOWHS
00°0 =3INOQ ATSNOIAIYS V17130 40 NOTLOVYI

D-78




NSWC TR 82-286

10¢3v96c°
toe3gtie°

20-34915° =10  10030002° sND ( sl 02 =f  l0e329HG° aNIWOIS 21 =¥ ¢ s €0¢3089€° sXVWOIS
SYSY0° s(% s11 ¢6l ISHYNZE®2w oUAGL® s2L90° et NOILWWNOINI INOTS3IN
0003GG0L°  =(4S ¥HS XYW B8 = 00036992° =033dS NIOHS 10 SWY
NY+3IERI9° =4S NHS YYW 6 s 00¢3€EG02° =0343dS NIONS 40 SWy
00+360€0° 20d4S NHS X¥W L = 00+¢3GE%2° 2033dS NOOHS 40 Sy
¥y 2IN0 JUTId ATHS  xux
00¢32981°~ =0dS ¥HS XYW 02 = 00¢30%01° =033dS NOOHS 340 Swd
00+3CTYL°= =QdS WNS Xyw 02 = 80+30%01° =033dS NOOHS 40 Swd
00392£1°= =UdS MHS XVW 02 = 00+32¢€01° =033dS NOOHS 40 SWY
00+3CELT = =(dS XHS NvW 02 = 00+35T01" =033d4S NOOHS 40 SHWY
00+3EA9T*~ =(dS ¥HS XVYW 02 =r 10-38166° =0334S NOONS 40 SWd
0N+3R2YT°~ =0QdS MHS XVW 02 = 10-39696° =033dS NOOWS 40 SWY
00+399S1°=~ =QdS MNHS Xvh 02 = 10=-36496° =Q33dS NOOHS 340 SWY
00+36691°= =0dS MHS XVW 02 =r 10-38€€6° 2033dS NOOHS 30 SWd
NUeIL2NT°~ =0dS NHS XYW 02 = 10~30026° =033dS NOOHS 30 SWY
noe3N2€T" =(0dS NHS XyW 01 =  10-31%06° =033dS NOOHS J0 SWd
00¢362€1° =QdS ¥HS Xvw 00 = 10-36968° #(033dS NOOHS 40 Swd
00+32921° 2(dS NHS XYW 6 = 10-31228° =033dS NOOHS 40 Swy
00+3t0271° =0dS HHS XYW 6 = 10-3GEGU®  =Q33dS NIOHS 40 SWY
N0+32E91°~ =0dS MHS XVW 2 =r 10-31666° =Q33dS NIOHS 40 SW
NO0+30122°~ =0dS MHS XyWw 2 = 00+31901° =033dS MNIONHS 40 Swi
00*3INNL2 = =(dS NHS XYW 2 af  00e¢3gBIl* =033dS NOOHS 40 SWY
003191 °~ =0QdS NHS XVW 2 = 00+3gR21" 2033dS NOOHS 30 SwW¥
00+36RAEEC = =0dS MHS XYW 2 =f 00+€EL° =033dS NIOWS 4O SHY
00¢310%€°~ =0QdS MHS XyWw 2 =f 00+3G2€1° =033dS NOOHS 30 SwY
00+3T61E°~ =0dS ¥HS X¥W 2 = 00+39921° =Q33dS NIOHS 40 Swd
00436922°~ =0dS YHS XyW 2 =  00¢30T11° 2033dS NIOHS 40 SwM
00+31212°= =QdS ¥HS XvW 2 =f 10-326€6° =Q33dS NIOWS 40 Sw¥
00¢3€8H1°= =0dS MHS XyWw 2 =f 10-30284° =033dS NIOWS 40 SWY
N0+320n]°= =QdS MHS XyW L1 =2f 10=39414° =043dS NOOMS J0 SWY
00*3RTNT°= =0dS MHS XVW 91 =f 10-3G5914L° =033dS NOOWS 40 SWd
6€8%92° ={h 11 ¢91 ISONGER*T2 HEGO2°1 09992° 9t NOILVYWNOJINI INOISH
fv=3€022° =iQ [0+30002° =NJ r44 =% i =" 10+398€8° =NIW9IS et =) [ 4 = 20¢36206° sX¥YNSIS
geccillS06" = 9vud IuNSS3Iua
11=-302¢¢° sip NI HOUMI LAN3IJYId 40 SKY 1l=316¢e° =in NI HOV¥3 AN3IIIo
10+34961° =1SA  UO0e3IvlCl*~ =T5x
10+39202° =7SA 10=32£0%°= =75x
10+22002° =S84 10=-354wE® =a7sx
10+4€912° =1SA U0*320E1" =ox
10+42022° =7SA U0+3v¥22°® =SXx
10+30422° =1SA  L0+32062€° =T5x
10e99€€2° =1SA U0+IIBEY®  =7)sX
10042092° =S V0+30¢%8° =ISx
10038492° 371SA  L0¢32YL9* =)
10430562° 3154  00¢3€218° =78x
10¢30E92° 31SA  U0+35656° =1Sx
10034042° =7SA [0e3u21l°® =Tvx
NULLYJOTY 3NIT JINOS
1032204° 10¢30L6%° O00+30EEs° 10+3980c® [Ve30001° 10+3€091° O00+3L09E® .0003ISLBL® Tue3Iowus® 20<3L1611° ¢
1003€249° T0030699° 00°30EL9° 10+39S¥e® (Ye30001° 10+32941° 00¢3G1SE® 00+3GLYL® [ue30ule® 20¢32621° ol

Lo e
RIS .4 23

D-79

RN . 1 RS



NSWC TR 82-286

10+392€€C"°
10+3299¢°
10+32G6€°
10+391€"*
[0+39029°
10+392¢S°
10+ 3u985°
[0+398€9°
10+32099°
10+39269°
10+3%€59°
10+39R95°
10¢3202%°
10+3056€°
10+3¢g98¢€°
10+ 3€550°
[0+ 3218S5°
10e32912°
10+3%998L°
10+3998L°
ELISETAF

10+3015€°
10+ 3005€°
Toe320S€"°
10+3529¢°
10+36129°
10+35G95°
10¢36189°
10e3269L°
(ge32v2L°
1036984 °
10e3€98.°
10+30294°
10e36€€L"
10+3950L°
10+36999°
10+39909°
10+32065°
[036G9.°
10e35110°
10¢3StT10°
INEII/ZI3

~

10¢4€T99°
10+30F€EY*
'10032965°
10+42095°
10032225°
10+ 369L%°
1032929
10e410LE"
10+321¢E¢L"
T0e36t82°
10+30252°
10+ d522¢°
to+30861°
10+32621°
10+42951°
10+ 49921°
00+3G5G80°
00+3c€6S°
00+ 3900¢°
00+3900¢°~
A

10+3G€8E
10+398LE°
10+3colt”
1003.69€°
T10ed169¢L°
10+36€SE°
10+ 4662€°
10+3986¢°
t10+3g0L¢”
10+326%¢°
10e4d1122°
10°36261°
10¢306L1°
10+3G2S1°
10+390€1*
10+39801°
00+32€54°
00036145°
00+31161°

10+38L4%°
10°38699°
10+3%¢0%°
10+3965¢°
10+3sa1€"
10+39G522°
10+3g0%2°
10+36212°
10+32261°
10+3%921°
10+36091°
10+39€01°
1o+36121°
00+30006°
00+390€9°
00+300S€°
10-31208°

00°31€01°~

00934581 -

00032581 °~
X

10+3820%°
10+38A99°
10+35219°
10*31s4c*
10+382¢€€°
10+3220¢°
10+38242°
10°39R92°
10+36922°
10+36902°
10+31881°
10+36691°
10+31251°
10+39¢CL°
10+36111°
0+32A%Q°
00+39189°
10=-3066E°
20-38229°

00+31161°~ 20~38229°

A

A Y

00+3nGES"
00+432909°
00e30€29°
00+36RGL°
00+31048°
0Ve36266°
10e32211°
10«30621°
10+365€1°
10e362€1°
10+390821°
10+3nR01°
0Ue3T7058°
00435149°
00+38059°
0U+38%18°
TUoeINLT”
T0e32€91°
10+32091°
10+432091°
dd

10=-3€95S°
10-36945°
10=-36€S5°
10=31049°
00e36101°
00+35909°
0U+3IERESL®
10+3S51€1°
1¢e36591°
10+36941°
TV+39961°
[0e31€E91"
10e30221°
tue3nS01°
0Ve3InT99°
00+35519°
00+3€925°
10+39621°
10+31621°
fve3tSLT°
dd

[0+3€Q9<°
10+39162°
10+322€2°
10+3c612°
10¢3,661°
10+31691°
10+30091°
10¢GLT*
00+37296°
00+392€6°
T0e31€11°
10+32161°
10+38012°
1003 002°
10+31822°
10+3€L61°
10e3gGol"
00+36258°
00+3919%°
00¢3n19%°
HOWW

F¥N¥

00+ H89°
00+36629°
00+37€89°
00+302%2°
10+39801°
10+31902°
10+23009€°
10+35657°
10+38687°
10+30615°
10+30918°
10+31€8%°
10+392¢%°
10eIn26E€°
10+3G509€E"°
10+32122°
10+36662°
10+3G057°
10+3295%°
10932965
IM/8

10+3%007°
Toe3€T0T°
1v+35201°
T0+3I%EOT®
10+37€0T°
10¢31201°
00+39666°
00+39546°
00+ IMHRE"*
00+32€66°
10+31007°
10+3110%°
10+3c0T1°
10¢36G01°
0U+IET9R®
00+3SLR6°
10e«3n00Y°
00+3%866°
00+W666°
00+3R665°
INTLH/LH

[0+35RA1°
1ne32202°
IneJ0012°
1o+3€FF2°
(ne3HGG2"*
10e32TR2"
Ine3000F "
(ne30€F€C"
tne2¢cE"
(0e32AGE"
10+3200€°
10+32h62"
1pe321G2°
toe3249712°
[0+39112°
10+39042°
10+3ES0E°
10+3002€°
10+38%0%9°
L0+ IBOOS°
INIS/S

Ino jutrad dyjys

10e30001"
Ty« 30007°*
10+3000¢1°
1030001
10+30001°
10+30001°
10+ 30007°
10+30007°
10+3400¢7°*
10+30007°
10430007
to+30001°
10+30007°
to+30001°
10+30007°
10+30007°
t0+30001°
10+30007°
10+30001°
to«30001°
ANTAHZLH

(0+35R09°
1ne3ISRON®
10+ 45809
10e35R09*
10+ 3SR09°
In+3GR0%°
10+3SR09°
10+35A0%°
10+3GR0%°
{ne35R09°
10+35R0%°
10e3ISROY*
10+3GR0%*
L0«AQRAN*
T0e3SR09*
Ine3SRNY*
[0+3GHNAH®
10+3SR09°
10+35H0%*
(neISAOY*
ANIS/S

00eInLQE"°
00+GERE*
N0+ 3IER6E®
00eAn0Tn"
NOeIE2TH®
00+30009°
00+¢0S9€*
00e36MIE"
00+369¢L2°
00e319L2°
00+3622€°
N0+IT2REC®
00+30699°
00+39219°
00+36£9C"°
00+399R¢C*
00« NE"
00e«3CEC2®
10=-30€CH®
10=-38€€Y° =~
INIO/ZA

¥¥X

10-39¢806°
10=39%R6°
10-36€86°
10=3n126°
00+38LG1"*
00+3€L62°
00+32€TE"
00+38992°
00+31502°
00+36891°
N0+39021°
00+38€12°
00+30022°
00+3I9ea2"*
00+3IRBOE*
00+3R€ETE"®
00+3I%9262°
00+3€09¢2°
00+3RBOL"*

VOe ALEFW®
T0edlogee
[Qede2 (1
00e¢39€6L"
10+3LR2L"
tQe3log("
00+ 32R869°

00+36vEL"
00+36507°
00+309L9°
00+300%9°
00+3528S°
00+38216°
00319E»*
00+ I6I9E*
0Ue291€"
G0+3990E"
00¢3SL5€"°
00+3179%°
00+ 3oCEQ"
00¢32169°
00+ 36299
00+35%US*
00+ 35L 99
00+3€CH2
00+36861°
00+36A61°
4Nto/n

0Ge31TUR"
00+36109°
00+3€108°
00+3216,°
00+39922°
00+3T19S°
00+ 3290¢C*
00+39€61"°
00+3€091°
00+302€1°
00+3€EET"
00+312YT1°
00+31912°
00+32L92°
00+392%¢°
00¢3nlo99e
00+39890°
00+32281°
20=-1319969°

00+3HUOL*~ 20~39%69°

ANTOZA

INIO/DN

uojjeuwaojul

=154 00+324%E* =7SX
ERCYY 10¢3E612° =SX
=754 00¢39568° =ISX
=TS A 00¢369%C* «SX
=7SA 10+3€222° =SX
=SA [0+«36021* =1SX
=54 00¢3¥LE2® =SX
NOLivwd0 ANIT JINOS
10¢32629° 20+369%1° 02
10+3G2%%° 203€291° 61
[0¢3IRES®* 20039641° 61
10+3099%* 20+32102° &1
10+3064%° 20<3€622° 91
10+3116%° 20+35192° SI
10¢32105° 20+319p2° o1
10¢3160%° 2003062¢° €1
10«3991S* 20+3005€° 21
10+32919* 20+3S526€° 11
10+3211%° 20+30%€°* O
10+30R6%* 20+32€92° 6
10+3694%° 20+32922° ®©
10¢37€59° 20+¢326L1° ¢
10+3905%° 20+30%21° 9
10e362L%° 203€STIE° S
10+32005° 20+32062° %
1023281%° 20+380L€° €
10+31925° 20+3LCTle* 2
10031929° 20e3LETy° 1
ININ/708 4Nl1d/d 181
21 aX3ONI ONOD3IS
10+390L49° 1(0+32092° 02
10+392€9°  [0e¢382€2° 61
10+38965° [0+396£2° 61
10¢32155° T10+30692° (1
10039615° [0+439£8%* 91
10e322U%° 20+39211° S1
10+309%Y°  20¢39592° o1
[0+36909° 20+3€19c*® €1
10e3269E* 20e3442€° 21
104322€€°  20¢3€S09° (1
10+3990€° 20+3TIv09° 01
(0e312L2° 20+3502E° 6
10+318%2° 20035.1€° @
10e36812° 20+36922° L
10+31881° 20e31222° 9
10+3€€Sl® 20+31S91° S
1ne3R601° 204325S1° &
00¢39€LS® 204309€€° €
00+31161° 20¢3€lSe° 2
00+31161°~ 20+3€(Sy*
S 4N1d/d 181
T =X30ONI ON@J3S

PTOTINOTd PRUSTUTL

D-30




T

T T e T e . T

(I

NSWC TR 82-286

Indino pajuyig

1001000100
0°0 ¢°0 °t *00001 .2 . €929°f L¥) I2X 1o m“
n € 2 0 2 9t
4 0 008 21 [ T4

spaed eiep jndug

t2upmoito

mmwsw =Movwnauummv 31e 3ndino pajupad 343 pue spaed e3jep Induy ayg .wwﬂmwwnw

. Ys Inoylia sdois swry gog TBUOTITIPPE 103 pPonNUIIUOD SBM 9sEd STY3 3103319yl
Pa31aauod jou sem paads dooys ay3l ‘una syY3l jo pud Y3 I8 3eyy pasIIou ST IT

¥¥¥ INO JUTId dAIYS yyx

ves90° 2(Y 611 s6l ISISEIN 2y ot6S1° 89.90° 1" 61 NULLYWHOSNT 3NQ5S3Y
NSIA NO G3H0LS N3I3H SYH NOILNTOS

(991199820°1( = 9VNQ JUNSSIud
10+3226€° =lH NI HOSY3 INIJY¥IH 40 SWit 20+32201° . =1H N1 H0u¥3 IN3IJ¥3d

10+3€6€C* =SA 10¢30561° =ISX
10+3€9.0° =754 16e3012(® =T5X
00+31289° =1SA 10-36645°~ =1SX
10+3Ju0oF® =SA 10+39202° =1SX
10¢31R27° =1SA 10359L1° =1SX
00+3281L° =1SA 10-32091°~ =7SX
10¢3SF0F*  =1SA 10+34602° =SX
10+32942° =1SA 10e39981° =ISX
0G+3026L° =7SA 10=-3820€° =SX
10e391GE°  =1SA 10+32022° =ISX
10+3050€° =7SA 10¢39L61° =1SX
00+73vL8L® =1SA 10=32€58° =S¥
00e3LAly® =TSA  00+3WEYI°® =SX
00+32194* =S4 00432002° =7SX
ONeILoun® =S4 0NeITEWZ°  =TISX
LU JunnI® =154 Ve 3l9%1"®  =5X
T0e40AF1°  =ISA 00¢35¥E6° =ISX
OUe 12RFR®  =TSA UNeICLL2® =SX
10¢39277° =S4 10+30891° 28X
T0e31F21* =7SA 00+30628° =SX
00+IWTEN® =1SA 00+3811E® =7SX
10eaLygs® -=7SA 10+3S161° =SY
10e3%971* =754 00+30€18° =ISX

Pev e-e .
s 8 -5 B 2

€«
(PRI PN

D-81

PPN




NSWC TR 82-286

NOTJORMNINT OTIT 4904 ONT INVISQ

0<902°9 £2e7€°9 9NRWA*S LR FESES T9GAT1°S nNej7Qce QRAF**e ARREO LU TU e

LITLFE RGGQ0°F 2101102 260R%°2 L96RT*2 AETRRCT £G2€G° T *6260°1 FeELG® antat”

201R18°

HIONIT INv

F4AV] WOM G AYIM SYe NOTINTINS ONTLHVLS

000000°1 T60606°
€L212L° ¥9€9€9° GGeSeG* QH¥GHGe* ofQfF9f* r2e2e12° RIATAT® AD6NAR0° nononoco

NIOHS Of SN0R WOMYE IINVESTIO G371 TVNNON

000G6°2 = ¢A9MINT TYNNIINT) INTITD
N000°T = (A4NNHINI) INIS

000L°12 = (A9HINT °*I34S ° L) INTLI
000L°R2 = (AATVHINT °}) INTIH
0000°D = (*4AWOD A)INIA

FE60°L = (°aWND N) 4NIN

2ERT°T = (03345 ONNNS) INTV
E66N°L = (°3IA W01 INEN
NO0O0*T = (ALISNIN) ANIN

0000°T = (INNSSING) INT A

SNOILIONDD WV3INIS Ny

L ]
(NNM SIHL MOJ4 SdILS AIW]IL) 008 = HALY
(INGD ONV INIHAS 40 INNLINAC) et =WNC
21 =YYW
02 =YVuQ

00°2 =.°ON INVHNOD
000°0= °430) °ISSIO LTD1dN]
00%* = °430) °ISSIQ 1IDI74X%3

(NOTLVYWHOSINT INOISIN N0 ¥ NI IWAMIEND) 2 = SINN
(2714 0L 09 01 VI3HL HNJ WNF=YVHF® 1T I8 LSNN) € = NVMLT
(XYW ONV NYHIT+WNP® °18 SINIOd NOJ ONIHILINIS ) 00°1 = D)
(00007 04 135 ONIDVAS WHOJINN M0O4 ) 00000°0000T =(VvL3A) 4O
(ADT4 HYNINYY HOJ T € 80774 OFTISIANT HO4 0 ) 0 = SIAL
(Sd31S N NI 031374WND FONVHD IdVHS HO4 N $ JONYHD AdVHS LNOHLIM NO4 O ) 0 = 417
(AASAY TUNI4 VD ONV (PIHL NI OVIY NDJ & S(MIHE WHMOJINA WHLITA BASAY TYNT4 GONV SYLTIN *WI HO4d €
$ (f11130 ONV (PINL NI QV3IYH H0J 2 S SASSYRASAY NI OVIH HO4 T § ISON NO ONTIVAS WMOSINN MO4 0 ) € = W01
(ISTANINLO 0 S$°WD AQNANILAV NOJ VIVA ONTLINVLIS 40 39vM0|S Ll X I O | 0 = aAd4v]
(ISTAN3HLO0 0 SNI9TI WOMJ LNO ILTHA AFTTVLI0 HO4 T ) 0 = INd]
(3STANIHLO 0 $234YL NO ILINA NHOZ 1) 1 = 201
(ISTaHINLN 0 ST3dvl OviIN H04d T ) T = IH]

(QI0QV 38 01 SAVM INOWO=VOINO FIAVHS °*ANS NT
031VINDIVIIY ST INIVA YHIWO *HOFEWOIOT 4T SINND=ININDS 40 SAIAVM 3H] ST VOIW00°19°vaINn) 928°C = voalwn
|SAIMBIO  000°L = IVONV=4TIVH (AGOBMIL 4V) INOD
00°1 = L1V3IM ITJINIAS 40 OTAVN
00°9 = MIANNN WIVH

dTLIISON NIA0 M0Nd JTHIIWNASTXV

Tt e g -
R

. -
as o 'aata‘a‘dy b e

D-82

.

Lo

o a2

.




o 10+392F€°
! 10+32909F°
. 10260 F°
. 10+301€9°

' 10+3907¢°
10+3266°
10+39906°
10+39059°
10+320R9°
10+39249°
10+34FG9°
10+39R9G°
. t0+320.%°
10+30G4E*
T0+3698C"
10+3€56e°
10+327186*
T0e32012°
T0+3090L®
10+34902°
INITIZTI

NSWC TR 82-286

. T0+INTGE®
b 10+300GE"
- 10+3206€°
' 10+3G29F°
10+3INT29°
3 10+3GGeG*
- 10+3A189°
. 10+3269L°
= 10+32122°
| . 10+369Q2°
v. 10e3€98L"°

10930,0L°
) © 10+6EFL*
10e3RG02*
. 10+34999°
2 10+3aR00°
INeIZRAG®
- 10+36GoL"
b 1036718
g 1043G719°
. INTTA/TR

10+3€199°
10¢30€€9°
10+329665°
1003209%°
10+32226°
10+364Ly°
10+3192y°
10+3102€°
10+321¢€°
f0e362R2°
10+30262°
10+36222°
10+30R&T°
10¢326L1°
10e324G1°
10+439921°
00+3G566°
00+3€F6G°
00+39002°
00+39002°~
A

10+3G6RF "
10«00 °
10+3€946°
10+3LA9€C°
10+3169¢€"°
T0*6FSE"
10 +ILR2E"
10+39062°
T0+3R022°
1N+2C42°
Toe3n122°
10+36L61°
10+30621°
10+36261°
Tne390€1°
10+39801°
00+32€£6a°
0036126
00+31T6T"
00+31T167°~
A

10+3RL0s°
10+3R6Me°
10+39€04°
103966 °
10+3G91E"°
10+39522°
10+3€0v2°
10+36212°
10+32261°
103%921°
10+3609T1°
T0eIvEST"
10e36121°
00+30006°
00+3I90€9°
00+309G¢°
10-31208°
0n+3TFOTY°
00+321S8T°
00+32581°
X

10+3018e°
TO+IRGEHy*
10436210
T0+316¢LF"
103068 "
10+3220€°
T0e3IR2,2°
10+39092°
10+36927°
10+36902°
T0e31RRT*
T0+3669T1°
T0eAT25T°
T0+39€€T"
10+36TTT"
00+32R48°
00+30(Ay*
10=-3068€"°
20=022¢°
20=3R22n°
b

00+39S¢S°
00+32409°
00+0€29°
00+36WGL"
00+T0/8°*
00+36166°
10+32211°
10+306°1°
10+369FT1°*
10+3RIET"
10+29027°
TheOROT*
00+210G8°
00+3G51,9°*
00+3R0G9°
00+280THR®
10+39711°
10+32€0T°
10e+32091°
10+32091°
42

10=-3€9G6"
10-369¢G°
10-36EGS°*
10-32029°
00+3I6ToT"
00+3690%°
00+ %€6°
T0¢3GTFT°
10+36571°
10+369G1°
10+399GT°
104TF4T°
1030221
10+36<01°
00+39T98"
00+3GG19°
00+3E926°
TheIOR2Y*
toel1G21"
1031627
Ad

¥¥¥ 3Ino 3jutrad

10+3€892°
10+391c2°
10+321F2°
10435672
10¢3)GRT"
10+31691°
T0+3R091°
T0+345FT°
0032i96°
00+392¢6°
T0+TFTT"
T10+327G1°
10+3n472°
10+ 442°
T0+31R27°*
1037 LRT®
T0+3FGeI°®
00+3626R°
00¢0T9®*
00+30190°
HOVW

¥¥x 3INO

00+3E ¥R
0N+IGH)9°
00+3TERO"
00+3024%°
10+34RNT*
10+37902°
T0+30009F°
10+3GGGw*
10+3RARY°
104330616
T10+30471G°
10+31ER» "
T0eIQ92Fe°
10+3926€°
10+3G00E"°
10+37122°
10¢366G2°
10436069 °
T0+329CG°
1043296G6°
IN/N

T10e3%001°
10+3€101°
t0+36201°
10e39€DT*
1031FO0T°
Tnea(201°
00+AV666°
00+3IUGRR®
00+HHA6°
00+32F66°
To+3100T7°
T0eaTVOT®
Taeq€0TY"
INe3nGOT®
00+3€196°
00+35L9K°
ThenOOT*
00+I%RA6*
00+ INO6AK"
N0+ ANKE6E"
INTLH/ZIH

dIys  xxx

T0+3GRAT®
10+32202°
10+300172°
10+3F€F2*
T0+306G2°
T0+3)1R2°
T0+0ROE"*
10+3NFEE®
10+32¢GE"*
TO+I26GF*
T0+3206€°
T0+32662°
10+321482°
10+32612°
T0+30712°
TOe94e2"*
10«3FCOE"*
T0+3004€°
10+3R004°
TO+R¥0O®°
ANIS/S

Jurad dINS  xxx

Toe30007°
Tae+20007°
In+30007°
Ine+00017°
10+30001°
Thel0001°
tne0001°
tos30001°
Toe30007"*
10+20007°
Tnea000T1°
10+30007°
10oe30007°
Ineanoov*
Tos200017°
10+320007°
Taea01*
Tne3000T*
Toes30001°
T0+3000T7°
ANTIH/1H

10+3GHD»"
10+3GR0"*
T0+3AGRO"
10+3CRNS
10+3GR0Y"
T10+3GROY®
T0+IGHOY®
10+3GR0»"°
10+3GROY®
10+3GRNY*
T0+3GRN""
T0+IGRO®
T0e3GROG*
T10+3CR0G"
10+3CHaNY"
T0+3GROY"
10+3G00%°
TO+IGRNY®
T0+3AGHAY®
10+3GHNS*
INTS/S

00¢39)9€°
00+GEAE®
00+EARGE"*
00¢¥4DTS*
00+3€2T6°
00+3000%°
00+430G9F *
N0+3GARTF*
N0+69L2°
00¢3TH;2°
0N+A622¢°
00e312QF*
00+0A9e°
00-3R21e*
00+3IAFOF®
00+99R€"°
0019 iF°
00+3EFG2°
10=JIRFER"
10=QFFR* =
INTO/A

10=-39FQa°
10=-39486°
T0=26FH6"
10~3%726°
00+3Q2GT°
0eq€162°
00+32F1¢°
N0+38042°
nheatcp2*
00+IRRIT*
NDA9N, T°
00eIRFT2*
0N+0022°
ND+IBCRP®
00eINQ0F*
0NeRETF®
004} 42
NN+3IE002°
0neqRROT®
0N+3IBKOT* -
ANTO/ZA

N0+6oFL"
nNe+3G650,°
00+30RL9°
00¢30099°
00+36206°
00+3IR2T1G°
00+I19F ¢
N0+3IK99F*
00+319T€"
0NN+AQQn¢F "
No+IACGF "
0N0+3T404°
00+JeffFaQ’
NNes 1 AG"*
N0+35269°
00+CGRG®
NO+3IGIHw"
N0¢IECFRZ®
NO+ARRAT*
00+IR6T°
ANTA/N

No+31108°
00+3AT0OR"
00<+3ET0Q"
00¢32162°
00+3992;°
NO+3ITLYE"®
00+3I?2Q90F°
00+39€E6T*
N0+IFOAT*
nn+302€7°
00eAIFFET"
nQ+IT29T°
NNeATQTZ®
0Ne32192°
N0eI920F°
N0+3nToe®
00+39A9¢°*
N0+LLNT"
20~3veas*
20=9064°
INTA/N

TNe32624°
10+3G6200°
TNe6FGY°
10+3099¢°
T0¢30RLe"
IneITTHY
10+32106°
10+31606°
10¢39#(G°
1ne32916°
The32716"
[neInR60"
ALRETLYE M
10+3LFGo°
T0e3vnge*
T10¢36220°
10+32006<°
In+3Q16°
TDeA7926"
10+3792G°
ANTHI0M

21

10e39029°
In+3A92€9°
10+IR¥65"°
10+3226S5°
1ne39616°
10+3228%°
(0e3099e°
toeI60ne*
103269¢°
10324€F°
Ine990F°
Tne3TL22°
ThedAlAn2®
t0e6812°
T0he3TART"®
TN+ICEQT®
T0eIR60Y*
[LEF L2 i
N0+ATTIRT®
00+TT6T"=
S

20+36991° 02
20+3€291° 61
20439611 A1
20432102 L1
20436622 91
20+35192° 61
20431962° 91
20+3062¢° €1
20+3006° 21
20436.66° TV
20+309€E° 01
20+32€02° 6

20432922° 8
20432611 L
20+30921° 9
20436512 6
20+31062°
20+380LE° €
2043LET0* 2
204ETes 1
ANTdsd IS

=YIONI ONODIS

T0+32092° 02
10+30LE2° 61
10+396F2° RT
10+30692° [}
10+39LGe* 91
20+3%211° St
20434592 91
203F e €1
20032428 21
2043500 1Y
20+3T90e* 0OY
20+3502F° 6
20+36L1€* @
20+369¢22*
204312272 9
7041691 §
20+32651° &
20+309¢€* €
2035 [Ge 2
20+3€T1Se" 1
dNTAH/d 181

=YIONT ONOD3IS

D-83

L ST}




1
.
b
'
1
]

L T10+320FC*  TO0*3ISERF®  T10+30L80°  (0-39¥909° 00+IOGN9®  TNeIVNOT® T0+3IGANY®  N0+ITNOT* NOIFSTR®  10+3Q079° 10+39202° 02
ﬁ. 10+3200€°  T0+3IRALE°  T00INK9°  10-38IG¥° 00+3INEFO°  [(NeI0NOT* T0+IGRA®  T10-IRv66°* N0+I20TR®  [0+392€9° [0+30ST2° 61
a 10+3006E°  10+3E9IE* T0+3IGZLe° T0=-IT/¥G® 00+39429° T0+30001° 10+3IGAN®° 10-399qK° N0«T0R* T0+I7466° T0+3ALF2° @1
b T0+ARGLE® TO0+ILAGF® TO0+ITSLF® T0=-L418° 00+¢3221R° [(NeJ0NOT® TO0¢ICRA®® T0-IT)GR® N0+ICAIL* T0eI2LGG* THeIFSOE® L]
) T0+3000%° TO0eITGAE® TO+INLEE® O00¢IVLLT® T0+2€2T°  1[0eIONNT®  TO0+IGANY® NO00ICFST®  00+432902° TNeIFRTE®  T0¢0L®S* 9]
o T10032A9G°  TD+IREGE® TNe220F° O00+ILALe® TNeI 622° 10e600T* T0¢3GAN0S* 00¢IGFH?® 0003/QTG° T0¢L2Re°  Z0+3R0OFT* GT
b TNe3QN0L° T0+IFAZE® T0+IARZLP® T0¢ITFOT®  T10+3I2GAF®  [NeI0007°  T103CRNS°  N0+IAZTA2°  00+,4P2° TNeI0ves® 200246927° o}
). 10+34GG.* 10+39R62°* 10+391He2"° 10+3GGET* T0+31G0»"° 10e30007° 10+3680° 00+cE2° 00e¢320R7° INheAfene® 20+3€16E* €1
o T0eL6GL° T04ANOLP®  T0+36922° TNeIERFT®  T0eLT2e° T0¢I000T1° T0H+IGANS® 00¢I0R2Z2°  00+ITRLT®  T063IL69F° 2P0e3eBGE® 2%
e 10+369GL*  10+432662° [0+36902° T0+709FT° 10+39909° [0+ NNNT°  T0ICHAY® 00¢Av9E2*  N0JPERT®  TNe226F° 20e3s266° 11
. 10430292° T043TT22° T0+ITROT®  T104TOCT®  [0072G9°  [0+IGNAT®  TO0+3IGRO® 00+4I60G7°  00+INGAT®  TN+3900F° 20¢3IALEE* OF
o 10eLEFL®  T1003I626T° TO0+IRAGT® T0¢6TI2T*  TO0+IF2re®  TA4000T° T1043IGRASS  N0+I6272° (0+32F12° T0eAT7L2° 20432L1IE* 6
r. T0+306TL® T0+40GLT* T0+3IT2GT° TO0IFFTIT®  TNITTT®*  1043000T° T0+3CROVS  00¢J0242° NNeIKREE2®  T0027902° 20039G62° A
¢ 10+¢30249° T1003G2GT° T0¢39CET* T0¢I0TNT® Y0+IR0QF® TNeAINOAT® TO+IGRN®® N0+TQNE® 00+30022° [NeIKAT2* 200398972 ¢}

10¢3€099° T0+¢390FT°* TO0+IRTTIT® 00¢IGOEN" T0eIP2FF° TNeAN0OT® TO+IGANG® NOIAICGTF® N0+IR6F®  TNITART"  20+¢39612° 9
T0+3€GT19° T0¢QANT* 00+/R¥A°  00+3ICN49°  T0+GRI2Z°  T0eDANT®  T0+3GENY° N+3I6R0F° 00+3GeFe*  T0+IEEST® P0eAwILT1* G
3 10032629% 00+I2€GR®  00+39TA%°*  00+ITSL0° [0+39A027° T0+000T° TNeIAGRO®® 0DU+IGALI® D0+IFN®e"  TNeIRGOT® 20+3TORT® &
T0+32€02° 00+36T26° T10-3068F° T0¢IRONT° T0+36L2%° 10+0007° T0+IGA0Y® N0¢T6027° 00+39FOT* 0NeASELG® 2003699€°* €
10+320TR"  00+3TTIET® 20-3022¢° T0e3ICLLT® T0+3R006° TNeINDOAT® TO+IGHO®® [0-AKFARA®  20-IF009° 00+ITTE6T® 200329Ge* 2
3 10632579° 00+3TT161°= 20-30220° T[0*ICLLT® T0+3600G° TNe0ONT* TO+IAGRNS® TO~-3IRFAR®= P0~IFQ04° O00+I[16T°= 2031966 |
ﬁ; INTTIZ1R A X 4d /N CTIHZ1H INTIS/S ANTAZA INTm/N < INTd/d 1St
| T =v30NT aNoI3S
ﬁ. : UOFIewWaOoIu] PTI3FIMOTS PIYSTUTA
. uw
' ~ 10=3G122°= =4S WHS YVW : =r 20=-30G6A9° =NIF4S ¥INUS IO SWN
. ! T0-3EA22°= =04S MNHS Y¥W 1 =  20-362A9° 203345 NIOHS I SuM
|- Mu 10-19FE?%= =NdS WHS Y¥YW | = 20=-39169° =0334S NIOHS 40 SWN
.f TN=36,E2%- 3NdS YHS XYW L =f  20-320A9°  =03F4S NINHS 40 Sux
3 ] T0=-J9AF2°= =AS WHE YUYW | =f  20=3L0A9°  =(TIIAS NIOHS 4N Sww
, = 10-32092 2NAS ¥HSG XYW 2 =F  20-341A9°  =0II4S NIOWS 40 SWy
) o I0=326E2%=  =04G WHS Y¥W ] =0 20-34269°  =N3II4S VIOHS J0 Swi
o = 10=3GAE?°%= =0AS YHS XYW ¢ = 20=-31G69°  =0IA4S NIONS 40 SwWM
O 2] 10=317€2°%= =04S WHS YVW t = 20=-361A9° 2013345 WIOHS 40 SHN
. - (N=232922°= =NdS ¥WS X¥W 1 =  20=-3F10L° =0334S WIOHS 40 Sud
- . 10=32R12°~ =04S WHS Y78 | = 20-32G0L°  =N334S NINUS 40 Swn
TN=39A02°- =OdS WHS YVYW ) = 20-39604° =N334T NINHS 40 SHM
. IN=-30A6T%= =NdS VHS YUYW | = 20=-3RETL®  =0A34S WIOHS 40 SN
. T0=20/RT%= =04S WHS YVW L =f  20=-398TL°  =NIJAS MIOHS 40 SN
L 1a-3Re8T* =NdS YHS YVW & = 20-30€2L°  =033dS NINHS IO SwM
-
9 ¥¥x INO JUTAd dAIYS xyy
3 0n+39949° =04 YHS YUYW B = 00+3G622° =4S WIOHMS IO SHM
- 00+308L9° 2NdS MHS YUYW R =M 00+322€2°  =NIA4S NIOHS 40 SWN
L noe 60t SNAS NHE YTW R = N0«IRCF?*S =0ITdS NIOUS JO SwN
B LLES] L1 A 204G VHS XYW R = 00+3I2LF2° =4S NIOHS 4N Sk
: N0+JLAGL®  =N4AS NHS XYW 8@ =M  (0+306F2°  =0334S NIOHS JO SwH
* nne3Iti41°* =0A4C NHS YUYW A =0 NO+A02e2° =2N1IA4S WINUS 40 SHN
L ) 00+36062° =N4e YHS XYW R =P N0+IAFYe2* =4S WINKS 40 SHM
K NN+ K62° =4S NHS YUYW R = 00+IGYH2°  =(IFAS HIOHS JO SwM
" 00+32€09° 2N0dS WHS YVYW @ = 00+GHE2" =033dS WIOHS 40 SHM
b’ . 0ne39a6.* 20AG VHS YVW R =r 00+3I9692° =AIJAS WIOHS 40 SwM
. 0n+32092° =4S NHE YUYW 8 = A0+ATES2S 202348 HINHS 40 SwWM
' IAX VTR =04 MHG YUYW R = N0+3A%692°  =(0FIAS WIOMS 40 Swm
) AAG9N° (% 6TT ¢a1 )GI{GFAv°24 AFEGL® q9z90° [ A ES | NOTLYNNOINT AINATSIN
20-3L91GS° =10  [0«3N002° =N Y =3 02 =r th+320au*  =NTWOIG 21 =N =" F0e3084€° =yvwols

1AQTT99R2N0°*Y & OYNN INNSSING

P AU TR

i
¥ Lt B
Badba doded dhbon Ao 2’

L

da

Ve St
el oot & o

D-84

«..h
PSRRI Ly STEPeTBew |




A P

v T

NSWC TR 82-286

10«3y 0E"°
10+300RE"
10+3921¢°
10+3206%°
10+32169°
10+3G196"
10+30ARG"
10+3AF29°
T10+3Q6FQ°
T0+32119°
T0+304G5°
10+302Q%°
10+30462y°
10+3910%°
10+3GRFY*
10+30716°
10e3v19°
10431922 °
10+30,RL°
t0+3J018L°
ANTI3/ZI3

10+32999°
10+3%9€9°
10+36066°
T10+3F45S°
10+38116°
T0+3R09¢°
T0+IE2T»°
t0+3299€°
I0eTG2E°
10+3R8R2°
10+30R8G2°
10+3€T€2°
10+30702°
TO+3TERT®
10+32261°
10+31621°
00+32€96°
00+3%cH6*
00+37102°
00¢32702°~
A

IRETT"

¥¥¢ N0 JUTAd dYAS gy

=(% YT Q7 )IS?2T2R6°2C AYN22° ’QQlT1* (@4 a7 NOTIYaRO4NT INNIGIN
MSTA NN AINNIS MITH STH NNT ENTOS
10FGR299AK" = OYNN INNGSINA
——— e
10+32002° =1H NJ HOHMI INFIIHIAL 40 SWN 20+ICENT* =IH NT HOMMI INIINIA

NNeIns &L =TS 10=-3h*f9*=- =S¥
NNeIAGRL® =TG4 20-3G2e9° =1GY
0G0+ T1GH® =784 10-39€2¢L° =78y
ON+IENTH®  =ISL  ANeIFPCL* =Gy
NNeI JCR® =G4 Nn+IALNe2* =Sy
NNeIFQRR® =TG4 00+367€€° =TSy
1N+¥nnT1* =764 N0e3L2%9° =Gy
TheANRTZ® =S4 10+32€97° =Sy
(neJoaTI® =S4 NNe3ARTRY®  =TQY
TNeAGHTT® =7Q4 00+36629°* =Sy
T0¢IR1G2° =G4 T0eA90a1* 3Gy
T0+32R12° =S4 10«A0612°* =Sy
TRA+AGENE® =<4 (0+Fh0e2Z2° =S¥
10+/2FE* =784 10+3AG942° =Sy
TI0+3IToa1* =TS 10+432621° =78y
00<TENL® =TS N0«3F[NE® =Sy

NOTEYIOT INTT DYNOS

10+3RLAe® 00+IGAGS®  [0+IN0Q2°  (0«000T°  TO0+ATERT®  00eITOLFE  0B0+3IQ02L* T0+AGFES® 204380671 02
10+3R694° 00+436GF9° T0¢39042° TN0e000T° TO+I9RNZ®  00+3028F° 0N0+IT7RQ°  T0+0R¥e°* 20+320L1° 61
T0+39€06° 00432€T2° T10+4322272° T10+0007T° 710437422 00+JLARE® N0+InFna*  T04366G%° 2PNeJL6RT* 81T
T043109F°* 00¢38LAL° TO+EN2® T0+3000T° T0+3I2Te2° ND+AIRCRE®  00+I2T09°  1N+3R0L° 203012 17

10+IR6TE® 00+30T0A°  TO0+IR2PRI®  T0+3000T° T0+3IN292° NO+JL26F

00230A6G*  [Ne3220¢° 203TLF2* 9]

10+39022° T10+36T0T° T0+3I400T°  T0+3000T° T0+3ITGAZ® N0+INPRAF®  00+3IF0A®*  [0+3R264" 20+36992° ‘Gt
10431692  TNeI2FTT®  T0+I004T° T0+3000T° TO+INA0E" N0+ICHOF® N0+ANFFW®  TN+IAIGIOC®  20¢39G62° o1
T0+308T2°  T0+3Q121°  10+36G2T7° [N+00NT®  TO+IARG2E® 00+JFonF® NO+AZI2FF*  TNe0LO0G® 20+IF9TE" €1
10+43GAT°  T0+3T021° T1043002T7° T0+43000T° TO+3IPTFE® 00+469FE®*  N0+061F*  [Ned0R0G* 20+¢3022€° 21
TOeLGLT®  TOAGARTT®  TO0+I60FT®  T0+4JT00T®  T04F-6IE° N0+IOFGE®  00+3IR09°  INeIIGNC®  20e1R0E* 11
10+39GGT®  T10+3690T° [0+32GGT* TNeIINOT® TO0+ITPA2® 00+3ILALF® 00+309.%° TOIEGH® 20e092° 01

T0+I0VET® 00¢A2RLB°  TNIFLAT® [NeINANT®  TO0IH2G2° NO0+AGFEF®  ND+0T9G®  T0+3IR6I®° 20+CTE2* 6
TO+I00TIT® 00+3276L° 104J1IGT2° 004391 ARE° TOeIAAP2® 00+AZNAE* 004301 29° TN¢IREI® 20430167 R
00+329€R°  0N+I600L° TN+Ies22° DNIAFLAR® T0+430T272° N0+IVIAF® NO+INA90° [0+ IIRGY" 20¢399AT* |
N0¢321G6G° O00+IANLL® T0+3AQ9R07° TNeNNOT® TOIGOF2® NO+IEFRE"  NO+IN2TG®  [0+J0R896°  20+3€GNH2° o
00+4307R2° 0040/%6° T0+ANSLT® T0+ITNATS  T0+INT2° ONeIENAE®  N0+IJLY2G* T[0+99R¢"° 204739942 &
10=-3290G° T0+30027T° TNIATRZT® TO+J00NT*  [NeIR22E* DNO+IGROE®  nDeIN006° T0+43090G6° 20+3427€° &
00+3A9TT°%= T0+094T° NN+I90NR"® NNeIGARAR® T0¢IAGIE* O0+IGIE2® NO+INKRIAZ®  TN+AT02C®  20eA0NRYE* €
00+3ARLAT = 10+4J90QT°  H0+IFACH®  TOH+INANTS  TNLITANY*  TO~IQFIR® DO+IPAKRT® T10e3292G° 2031916 2
00+3RL6T = 1043909T° 00+3IFRGCH®  TNeINDOT® TO0eITGOO* T0-9F IR~ N0+I2RAT® T[NeI2Q2C* 202714 Te* I

HIYW INTLIH/ZIH ELY) E94S ANTR/A INTA/N INTHZO0N ANTazd 181

Y 42

21 =YIOND ANOOIS

¥x¥  3In0 Jurad IS xx¥

D-85

best available copy.

Reproduced from




NSWC TR 82-286

0000°T = (ALISNIO)ININ
0000°T = (IUNSS3Iud) dNid

SNOILIONOD WY3INIS IIHd

(NNY SIHL HO4 Sd3L1S INIL) o1 = y3il
(INOD ANV 3U3IHdS 40 IVNLINNM) 91 sWNP
21  sywuX

02 sYyur

00°2 = *ON LINV¥NOD

009° = *4300 °ISSIQ LIDIVdNW!

002* = *4300 °ISSIO L1131I74X3

(NOTLVWHOJINT 3INAISIY ¥04 ¥ NI TVYAMIINI) 2 = s3I

(2/71d 01 09 04 VI3IHL NOJ WNP=XVWFr°L1T 38 LSNW) € = Nvyll
(XVWr ONY NYHEISWNG *18 SINIOd HO4 ONIWIL3IYWLIS ) 00°t = 32
(00001 04 135 ONIIDVAS WHOJINN HOJ ) 00000°00001 =(vL138)4)

(RO HYNIWYT H04 T $ AQTN4 QIISIANT ¥OJ 0 ) 0 = SIAT
(Sd3LS N NI 03437gW0D FONVHD 3IdVHS HOJ N § IFONVHD 3dVHS LNOWLIA HO4 0 ) s = dI7

(BAAY TYNI4 *IvD ONV (PIHL NI GvIY H0d ¢ S(MIHL WHOJINN HLIIM @A¢aY TTYNIJ ONvV SVLT30 °I¥D 804 €

$ (L11L30 GNY (PIHL NI QV3Y HO4 2 § SA*SX4@A*EY NI Qv3IN ¥04 T § 3ISON NO ONIJIVHS WYOJINN ¥04 0 ) v = NO3I9I
(3SIAY3INLO 0 $°VD AQ0BY¥3LdV ¥OJ4 VIVG ONIL¥VIS 40 39VHOLS ¥o4d 1) 0 = 0@J3v!

(ISIAYIHLO 0 SN39I3 WO¥J LINO 3I4TYR 037IVv1I30 ¥OJ T ) 0 s gNal

(3SINY3HIO0 0 $234vY1 NO 31I¥A 804 1) 0 = 2n1

(3SIMMINLO 0 $13dvl Qv3¥ ¥04 T ) 0 = tu1

(030QY 38 01 SAVH JHON¢O=VOINO SIJVHS °HNS NI
Q31VINITIVIIY SI INTIVA VOIWO ¥HOE=W03IOI JI $INOI-IW3IHdS 40 SNIAWH IHL SI VO3IW0¢0°L19°VO3INO) 928°€ = V93IN0
$334930 000°% = 3ONV-3WVH (AQOBYILAV)IINOD
0%°1 = L1V3IH D141ID3dS 40 OILvW
00°9 = HIAWNN HIVNW

dIL13SON Y3IA0 ROV DIYLINMASTXY

IndIng pajurayg

1T000To00 00T
06 00°06 99°10 c'se
. L4 " L]
*€8 82* 12 S§° U £6°59 6109 9E S 99°9y cor2
2°L€ avele 9L 52 £0°02 et et 65°8 99°2 90° 2~
L g€ 09
°1 LET°E 290°0 2
66°¢ 159°¢€ v12°¢€ 269°1 906°0 S19°0 695+0
T *vwivo fle¢ 212 SL9°1 2150 690°0 8€0°0
vo 2°0 ‘t -00001 "2 g9z0°c o vt %
0 € 2 s v ot
© o o o or 21 o2
spae) eieq andug
9 atduexy

9

TSy,

y
P.h..«b

[P

PP YA N YT

PP W T\

D-86




¥ 3IN0 JUTId dIYS yyx

-

008el® 18059°€ 208L€°¢ 62819°€ 00000°ce 9t
19261° 9G6E5°C eL20°€ 29829°¢ 00082°42 st
. 9vesE* 9€€62°E caL2Lee €etLe°C 000SS° 1L ot
i L1€56° ol9g6°2 219892 zteL2 ¢ 000€8°59 et
I 2220L° *2001°2 06692°2 20%21°€ 00001°09 21
- 0£608° 052692 11690°2 66910°€ 0000€° 95 1t
b 26099° 6£112°2 61088°1 LES¥6"2 00099°ge o1
i 00126° 008.6°1 80669°1 62506°2 000€6°2¢ 6
. Leice’ 12062°1 84026°1 28966°2 00002° ¢ 8
- 01906° 26925°1 8RSEE" Y 61026°2 0008v° 1€ i
o 0£028° 1990€° T 06Tt T 66500°E 00092°62 ™
. £2959° 19680°1 SYave* SS691°€ 000€0°02 3
L sevl€* glese” (7341 A YRISY'E 000TE° T [
: 20400°~ 11216¢ G6RED® 1€0€R°€ 00065°g € _
' ¥6000°~ v6061° 22900° €0928°€ 00098°2 2
& ¥5000°~ v6061°- 22v00° £98928°¢ 00098°2- 1 [
| O v1730 8A ox ey v13M) r
: © 3dYHS d113SON GILNIANT
b o~
L. ! 000000°06 000000°06 000099°¢(8 0000€C*SH 000000°CE 000082°LL 0000SS*T, 0000€8°SY 00000[°09 CO00BE*YS
o ) dI13SON QILINIONT ¥0J 33¥930 NI (FIML NI qviy
. 000099°@% 0000£6°2¢ 000002°LE 00000+°IE 000092°S2 0000£0°02 0000TE* YT 00006S°8 00009R°2 000098°2~ ~
e dI13SON GIINIONT ¥O4 339930 NI (FIHL NI QVIY Py
g = 2989¢°1  Gi292°1  9L€29° eslz2e *2291° 60641 A
2 g SINIOd TOMINOD HOJ SINIVA Vi3HY
w _ m £€920°€ =V9INO NIN=OOX
p 9€859°2  1000G°C  24229°E  0S966°~  1E195° pobO1® 00000°0  0002c°*+ i
o SOMY HVINJHID 3IH) ¥O4 SHILINID i
- 00000°Z  00000°8F 00000°09 .
w. SINIT LHOIVHIS ¥O04 S3TONY .

00000°1 002E1°E 00290° 0002¢€°"y '
¥ SIHY HVYINIYID ¥O4 SNIOVH to

p 00066°¢ 001S9°¢ 00%22°€ 00269°1 00906° 00S19° 00A95° A
. (L2284 ) ooele*e 00212 00S2e°1 oo2Ls"* 00690° o0eco°*
SINTOd T0HINGD 3IHE HO4 SINTIVYA A ONV ¥

g

“ 000000°T 160606° .
.. 281818° €L2L2L° ¥9€9€9° [ 31 11 13 £1 13 1 Ad 9€9¢e9E"” L2L2eLe* eretel” 606060° 000000°0 N
: NJOHS 01 AQOB WOM3I IINVISIQ 03IZ1IVHNON

v... .

L 0006°2 = (ADY3INI TYNMILNI) INTII

s 0000°1 = (AJOYINI) INIS .
. 0002°22 » (A9Y3INI °I3dS 1) INTL3 .

X 0002°82 = (AJIVHINI “1) INTLM .

9 0000°0 = (*dNOD A)INIA

- €660°L = (*dW0I N)ININ !

. 2€0T°1. = (033dS ONNOS) INTV _

;o

€660°L = (°73A V10L) INID

C 200 T "Mt vt

PR WS Wl SR VNI PP P Ty TV U T W C U YUIT G Sl T P |




NSWC TR 82-286

10+3v062°
10¢3€r11€°
10+38v2€°
10+39T¢€°
10¢3129€°
T0+ITeRE"
1o+3ente*
10+348€°
10+3€899°
10+3€00S°
10+3G9€5°
10+360:.5°
10+32609°
10+35849°
10+39289°
10+3992.°
T0+3296L°
10¢3962L°
10+3926L°
10+39261L°
ANII3/13

10+3%8Gy°
10¢39859°
10+398G6y°
10+3v85e°
10+39F9%°
10+3228%°
10+39615°
10+322656°
10+31065°
10+3€229°
10+38299°
10+39669°
10e3€c2L"
10¢301S5L°
10+39¢€LL°
T0¢32161°
10436508°
10+38+918°
10+3%618°
10+39618°
ANIT3/13

10+3220L°
10+3€249°
10+032999°
10+30119°
10392.6°
10+389€S°
10+35269°
10+35659°
10+3022¢*
10+3698€°
10+3924€°
10+3001¢€°
10+39122°
10+352¢2°
10+3€261°
10¢301S1°
10+32801°
00+399G69°
00+32612°
00+32612°~
A

10+3v06€°
10+39€6E°
10+3T60€°
10+3vv0E"
10+3064€°
10432€L€°
10+30€9€"
10+3T6vE"
10e3L1€€°
10+3081€°
10+3€202°
10+39092°
10+3€1€2°
10+38661°
10+3€991°
10¢3TTET°
00+31596°
00+35125°
00+36061°
00+36061°-
A

09690°L
900E9°¢ €2ev2 et

10+30L18¢°
10+3869¢°
10+3510%"
10¢3955¢°
10+3211€°
10+35192°*
10+39912°
10+34921°
10+30091°
10+36901°
00+3829L°
00+32v6e*
00+30Re2°
10-3v00¢"°
00+3€9G1°~
00+3601E°
00+309fF8*=
00+3641G°~
00+32196°*~
00+3219G6°~
X

10+38L18¢°
10+3869¢°
T0+3611¢°
10+36€LE°
10+309€€°
10+3v862°
10+35192°
10+30922°
10+36161°
10+38661°
10+36621°
10+3c201°
00+3S8L2°
00+3T€9S°
00+3208¢€"°
00+391€2°
00e32811°
10-3262¢°
20-399.¢°
20=399.¢°
 §

¥€189°9
€L590°2

00¢30€€Y*
00+30€L%°
00031505
00+30v9S*
00+3€€6S*
0039649
00+3640L°
004359221
00+355v0°*
00439126°
10+3€001°
10+36801°
10+30011°
10+39221°
100329€1°
10+36G%1°
THe0FGT"
104390S1°
10+39191°
10439191°
42

00+36202°
00+36202°
00+36202°
00+36202°
00+39212°
00+31162°
00+3092¢€°
00+38629°
00¢35L9S°
00+361689°
00e¢322v8°
10+35001°
10¢36911°
10+362¢€1°
10+39201°
10+3€091°
to+390L1°
10+32221°
10+3€1681°
1o+3€181°
d

1060€°9
X441 a4

10+38862°
10+38682°
10+31922°
10+39¢92°
10+35162°
10+328€2°
1Ge3ve22°
10+39002°
10+38€61°
10+308L1°
10¢3v€91°
10e32401°
10+391¢€1°
10+30611°
00+31186°
00+3F2190°
00+37649°
00+38L08°
00+3TL1Tv°
00+3121°
HOVH

10+30001°
10+30001°
10+30001°
10+30001°
10+30001°
10¢30001°
To+30001°
10e30001°
10+30001°
fne30001°
10+30001°
10+30001°
toe30007°
To+30001°
tge+30001°
10+30007°
Ine000T"*
{ee3u001°
T0e30001°
toes30001°
INT LM/ LH

¥x¥ Jno jugad

TOe3IvEET®
10+30F€T"
T0e30€ET"
T0+3e€ET"
T0e3TLET"
t0+38151°
10e380821°
10¢39212°
10+39062°
10+3€262°
10+3€5€€°
10+348.€°
10+3002v°
10¢366G9°
10+39€69°
10+30€2S5°
10+30948°
10+38195°
10+36695°
10+3669S°
Ty/y

18226°S
ovro1°2

Toe30001°
to+30001°
10+30001°
10430007°
10+30001°
10+30001°
10+30001°
10+30001°
10+30001°
10+30001°
10+30001°
10¢30001°
10+30001°
10+3000%°
10+30001°
10+30001°
10+30001°
10+30001°
10e30001°
10+30001°
INT LW/ 1N

¥50¢5°S
196121

10+3€891° 00¢3L09€° 00+3SESL° T0¢3940¢° 20+31611° 02
10032941° 00+3STSE® 00+3S€9L° T0+30GT¢° 20¢32621° 61
10536201° 000326S€° 00+3GLvL"° 10+3922¢° 20+3C€LET° 81
T10439061° 00¢3S29€° 00+439222° 10¢321€e° 20¢3€L01° T
10031002° 00¢36GLE® 00+3CE0L® 10¢39099° 20+356S1° 9
10¢36012° O00¢JLEBRE® 00¢32229° 10¢7969¢° 20+32211° GY
T0031€22° O00¢3IERUE® 00+30999° T0+316G9° 20+39801° ot
T10+3G69€2° 00+¢3ITE6E® 00+38219° 10+3089¢° 20032502° €1
10+30062° 00¢IT¥6€° 0003I€ELLS° T0+¢39920° 20e3T€22° 21
10432992° O00+3GT6E° 00+3I26ES* T0¢3298¢° 20¢32292° 11
1043/282° 00+3L90€° 00+3SR6* 10+3916¢° 20+32292° O
10+3€00E° O00+IV2LE® OD0+IESSY® 10+3vR60° 20¢39982° 6
T0¢IRBIE® 00+IVEGE® 00+38A09° T0NeIBV0S° 20+3GL0€E° @
T10+39LFE® 0043292€° 00+30€9€°* 10+350715° 20+311€€° ¢
10+3049GE*  00+34692° 00+3991IF°* T0+¢39GIG* 20+3IG¥GE* 9
T0eI/¥2€° 0003L192° 00¢32222° 10+3861S° 20+3991€° §
TOeITOKE® NO+0FRT N0+I6¥E2* T0+3I2€26° 20+39%6€E° ¢
10039109° QuUe3oo(1° 0003I8902° 10+03G9525° 20438600 ¢
10+32209° T10=3106E* O00+3IRTOT® 1003£926° 20+3vl1e° 2
1003£20%° 10-3106€°~ 00+38T6T° T10+32926° 20+30Ll0° 1
INIS/S ANTOZ/A dNTO/0 INTH/0M iNTd/d 1St

21 =Y30NI ONO0J3S

dIis  xx¥

1043690%° 1[0-3L€98° 00+39£0L° 1003040L° 103€119° 02
10¢3680%° T10-3LF98° 00¢30€02° 10+32899° [10«3ElTe° 61
10+35809° T0-3LF9R° 00+29£0L° T1003S0€9° [10+3CLI9* @Y
10+3680%°  T0-31£98° O00+¢36€02° 10+3€266° T0+3€TT10° 4
10+36809° 00+32€01° 00+32969° T0¢3195S° 10¢325£9° 91
10+3680%° 00+380GST1* 00¢39299° T0¢36STS° 1003R2€L° ST
10+43680%° 00+3RG02° 00430L19° 10392419° T[0e30126° o1
10+36809° 00¢38692° 00+39956° T[0e396€0° 20+3ELT1° €1
10+436809° 00+3L1A2° 00+366%e* [0032700° 20¢30801° 21
10+3GR0%° O00¢3IETOE® 00035024° T0+30€9€° 20+3veRl* (1

10+36809°* 00+ILROE® 00+380.€° 10¢3Re2€° 20032222° 0OV
10+3GA0Y® 00¢3I¥v0E* 00¢31¢92° T10+39982° 20+32€92° 6
10+3GR0%* 00¢36R82° 00+3€A412° 10+3ERY¥2° 2003990€° @
10+3G800° 0043CE92° 00+32191° T0+3IT012° 20¢38veE° o
10+36809° 00+3SR22° 00¢3cOLT® T0+30221° 20¢3618E° 9
10236800 00+329671° 10-3688L9° T10¢3ILEET® 20¢3Tvle° S
10+3G80¢° 0Q003GLET*  T10-380GC* 00032656° 20¢386€e° &
10+3G5809° T0-3SE¥8° T0-3€L21° 00+3v€IS® 20+30i5¢° €
10¢3GR09°  T0~-39482° 20-39291° 00+36061° 20¢30.9¢° 2
10+35809° ([0-39992°~ 20-34291° 00+36061°~ 20+3049¢° 1
iINIS/S ANTO/A ANTO/N H ANTd/d 1St

1 =Y3ANI GNOD3IS

NOTLVWHOINI O7314R0T4 ONILNVIS

118s1°s 129L4°y  BEV6E®Y  60110°¢
202E€°1 ¥2556° 19€28° 26061°
H1ONTTY JNv

GILNLILISNT ONIIE IONVHD 3IdVHS A008
01* =Q31374W0D YL3C 40 NOILdVHd Wiol

0T° =NNY SIHL ¥04 V1V3Q J0 NOTLIVHY
00°0 =3NOG ASNOIA3INd Y130 40 NOL1LOVHY

D-88




o ¥xx 3IN0 JUTAd dIYS  xex

s 10+384G9° 10+3696€° 1003828¢° 00+3I¢961° T10+4380€T°* [030001° T0+3G80¢° [0-36190° 00¢3690L° 10¢30L0L° T10036%66* 02

. 1031€GY* T0+3IE26E° 10038699 00032€61° T10439621° T10430001° T003S809° [0~300.8° 00+3980L° 1003.099° 10+30.8G° 61
- 10030059° 10¢3929€° T00361T¢° 00036961° [0¢320€1° 10+430001° 10+35009° T10-36898° 00¢32202° T1043G0€9° T10+3116G6° @1

’ 1003T649° 10430€0€° T0+ITOLE® 00198T° T10¢32921° T0¢30001° 10+3680v° T0~324L8° 00+30212° 10+3£266° 10+31696° 11
T0+3€099°  10+3€QLE° TO00329€E° 00+3L98T° T1003292T° T003000T° T003580%° 00+36601° 00+371012° T0+31¢66° 10+36695° 9
100326899° TO0¢3IETLE® 10+439862° 00036222° T10¢30T0I° T0¢3000T° T0+3GANY® 00+3C2LT* 00¢30LL9° T10+36G1S° 103.099° St
10+432906° T0+396G€E°* 10032292° 00030S0€° T0¢3oTL1° 10+30001° T0+3IGE0%° 0003LLE2* 00+3€ST9° T10¢39..¢° T0¢3G898° ot

- T0e31095°  T(03009€°® 10032822° 0043C20¢° T[0+32902° T10+430001° T10+35009° 00¢326L2° 00+3G2G5° 10+3I396€9° 20¢3¢111* €1
3 10036L2S° T10¢3962€° T0+39561° 00+3€90S° T10+37196¢2° 10+30001° T0+3GB80¢°* 00¢3I6G0€° 00+39269° 103210¢° 20039L€1° 21

T0+32T119° [0+3S¢0€° T0¢3Gy9T1° 00039929° 10+34922° T10+30001° 10+3G6809° 00+39€2€° 00¢39629° 10+30€9€° 20¢36491° (1t
B 10032G699° 10032082° T0eJSEL® 00¢32€9L° T0¢3IQCTE® 10030007° T0¢3580¢° O00+360EE" 00¢30G9€° 10+3942€° 20¢3€202° 01

1036229 10+3€9G2° T0432601° 0003G2T6° 1003246€° 10+30001° T10+3GR09° 00+38L2€° 00+3600€° 10039982° 20¢366€2° 6
10930L0L° T10¢32G22° 00032260° T0039901° T0+IT¥6E® T0030001° VO0+3IGROY® 00¢30SIE® 00+31042° T[0+3CA¥2° 20¢319.2° €
100392€L° T10¢31S6T° 00¢39099° T0¢32T21° T10+32069° T10+30001° T10+35809° 00¢39962° 00+3I€98T°* T0+31012° 20+36S1€° ¢
T0¢3206L° 10+431291° O00+3TvSe® T0+I9¢ET" T0+32€9%° 10¢30007° T10+3680¢° 00+38292° 00+IE091° 10¢302LT1° 2003C69E° 9
10e3024L1° 10+438821° 00¢3TE62° 10+3L991° 10+39T6%° 1043000T° 10+3S500%° 004309€2° 00432201° T0¢3ILEET® 20¢316LE° S
T0+3T68L° 004359€6° 00+30SST® T0+¢398GT° 1003981S° 10+30001° 10+3G580¢° 00+39G561° T10-31989° 00¢325G6° 20+32609° o
f 10039009° 00+39126° T10-32629° T10¢310LT° 10¢36995° 10+30001° T0+3G809° 00¢322¢1° 10-37982° 00+3IvELS® 20¢398Ev° €
10432218° 00436061° 20=-3TTLv° T0¢39621° T10+3099S° T10+30001° 10+35809° 10-30929° 20~3S01€° 00+36061° 20+3G5299° 2
1032219 00+3606i°~- 20-3TTL9° T04396L1° 10¢30995° U10+30001° 10+3590¢° 10-30929°~ 20-3G01E* 00+36061°~ 20¢3G629¢° 1
AMNITI/13 A X dd 1474 ANTLMZLH 4NIS/S 4NTID/A 4NTo/n S dNTd/d 1st

1 =X3aNI ONODJ3S

uorjewioJUI PTITIMOTd PAYSTUTI

X

00+39482°- 2(dS NHS XVHW
00+3G22€°~= =0dS MHS YVNW
00+3829€E°~ =0dS NHS XVW
00+3224€°~- =(0dS NHS XVNW
4 00+3102€°~ =0dS MHS XVW
00+392L2°= =0dS NHS XVW

=r 00+3v121° =033dS NIOHS 40 SWH
=r 00+3€TET"® =033dS NIOHS 40 SWH
=r 00+309€1° =(133dS MNIOHS 40 SWN
= G0+329€1" =333dS NOOMS 40 SwWN
=r 00+38621° =033dS NIOHS 40 SWH
=r 00e32111° =033dS NIOWS 40 SwM
00+32L12%= =0QdS MHS XVW = 10=31vv6° =(133dS NIOWS 40 SwM
- 00+3€EQVI°= =(0dS MHS XVW =t 10~3598L° =(033dS MIOWS 40 SWM
. 00+3Ev¥T°~ =0dS NHS YVNW Ll =r 10-31812° =(33dS NIOHS 40 SWY

. 00°3LT91°= =0dS MHS XVW 91 =r 10=-39912° =0Q33dS NIOHS 40 SWY
- 2€8s2° s{y 11 491 )SO1@26°12 1vS02°1 2ev92° 14 91 NOILVYWNOJNI INCISIN
‘. 10-3€022° =10 10030002° =ND 2t =) ¢ =r 10+3S8€8°  =NINOIS 21 =) 1 = 20¢36L06° =XVHOIS

NSWC TR 82-286

NNNauNNNN

= 0061911S06° = SYNO NINSSINI
,. T1-35222° s|H N] HOMY3I LN3IDH3Id 40 SHWM TI=3LGEv* =1H NI HOHY¥3 INIINId

5 10+38961° =1SA  0003CLET*~ =ISY
a . 10¢39202° =1SA  10-32205°- =1SY
: 10432802° =1SA  10-3209€° s=ISY

, 10+3€E912° =S4 004320€1° =S¥
- 10434022° =1SA  00¢39922° =ISY
10030222° =1SA  00¢3262€° sISY

. 10+39€€2° =1SA  004308EY* =ISY

) 10439092° =1SA  00+434[G5° sISY
10+38242° =1SA  0030929° =ISY

10+30552° =1SA  00+32218* =7SY

- 10¢30€92° =1SA  00+36656° =1SY
K 10432022° =1SA  10+36211°* =1SY

o NOTiVI0T 3INIT DINOS




NSWC TR 82-286

10-3160959L°~ 20-3v9i900(°
00431025501~ 20-3S0L1121°
10-30282L19°= €0-32€91E19°
10=3T19966LE°~- €0-3LE0EVGE"~
10-3291212€°~ 20-3€551v652°~
10=-321212¢2°~ 20-39661€62°~
10-38042002°~ 20-399968802°~
20-36€110L6°~ €0-3919.€90°~
10-316%216€° 20-32¢98801°
10+39R62° 10+31710:2°
[0+3L80E° T[0+3S549°
TO*3IARTIE® 10+31299°
10¢32E€E*  10+30609°
10+302G€°* 10+38556°
T10+3291E° T10+395€6°
10+3970%° 10+3596¢°
10+361€%° 10+308G6y°
10+32699° 10+3212¢°
10+34105° 10+3648€°
10+30045° 1003624€°
10¢32615° 10+3€01€°
10+36819° 10+381:2°
10¢31669° T10e352¢€2°
10+36AR9°  [0+30261°
10436512 10+3S0ST°
10+3Ge€L° T0+31R01°
10+3214L° 00+35059°
10¢328€L° 00+35912°
100328€L° 00+¢35912°~
NITI/13 A

¥¥¥ INO JUTAd A5 yxx
T0-30€50061°~ 20-39€10€92°~ 61  10-39REEVEL"= €0-30204R9.°
10-36600€12°= 20-3v62.RLE°~ 41  10-3v696516°~ €0~3EE21910°
10-30026221°= 20-30669622°= S1  10-3S19F@8E°~ £0-369/E6CR°
20-35105624%~ 20-36TT10€1°~ €1  10-32008LL€°~ 20-38661061°~
20-32201509°= 20-39,91ST1°= TI  10-35929v12°~ 20-35052692°~
20-30580v91°- €0-3£99.208°- & 10-3960€012°=  20-39411922°-
¥0-3900%%11%= €0-3S8€8222°~ L 10-38509091°=  20-3€269691°=
20-311c2861°  €0-3v100l6E°~ 20-31162601°  £0-36€1891€°
20-320,965v°  20-30G61SET* € 10-320T1S16°  €0-3LvE2600°
2 = X301 aNOD3S
(XTI TYY R YY)
NOILVWHO NI 3INQIS3W Q3VIVvi30
Y9091 m(v ¢T1 61 )SB0849°E2 EEOT9°  EEvvl* 1T
10+39691° S1H NI HOYMI LIN3DY3Id 40 SWM
10+38289° 00+392v%° 10¢30€62° 0003.266° T0+3€0L1°* 00+380v€"°
T10+306v9° 0043699%° 10+309R2° 00439266° 104306.1° 00+312v€*
10239109 00030169°  10s3/AI2° 00431€6A° 10+326/1°  N0e325Ge*
100399S€° 00+3092%° 10+¢39892° 0V0+3LF66° 10+329R1° OQUeIHNVE®
T10436TTE®  0043569S° 10031962° 00439266° T10+436SAT° 00+3989¢*
10438192° 00431229° 10+35202° 00431€66° 10+430G02° 00+369L€°
10030212° 00432989° 10031422° 00039966° [0+38812° 00+3LeRE"
T0+3L0L1° 00032662° 10+39112° 00039166° T10439€€2° 00+3TT4E°
10031091 0043TBEB® T003SG6T° 10+3100T° T0+IE692° O00+IFehE"
10036901  00032926° 104396217 10035001° 1003£992° 00+3/v6€°
00+43959° 10+39101° 10+36291° T10036001° T0+3IESAZ® 00+IEAIE®
00+3R069° T0+30TTT® T0+3EO91® T[0+36001° T0+3GY0E® 004399LF°
00+436¥¥2°  10+39021° 10+39621° T1043.001° T0+3GE2E° 00+389sE"
10-36262° 10031621° 10439211° [1+32001° T0+3CTvE® 00+3R22€°
00+3TEST = [0+369€1° 00+399G6° 00¢30066° [0032/5€° 00+31082°
00+39T0€°~ TO+ICEPT® 00+39961° 00+3v€86° 10s3IC0LE°  00+3€922°
00¢3RTTe*~ T0+36/91° 00+39999° 00039026° T10+3GALE®  00435097°
00+36619°= 10+396¥1° 004368ES® 00+369GH° 1003020  10~38500°
00+3TR0G*~ 10+389+1° 00+39005° 00+3¥596° 1003918E° 10~36F92°
00431806°~ [0+388%1* 00+39005° 00+3vGe6° T0eIPIRE® 10-34€92°~
X dd HIVN INTLH/ZLH IN1S/S 4ANTO/A

10-30082001°~ 20-321€v08S2°~ @1
10-3+890581°~ 20-369€21v€°~ 91
20=31€9048L°= 20-31918LE1°~ o1
20-36620209°~ 20-3€0i61€1°~ 21
20-3069G002°~ €0-30€21666°~ 01
€0=34006201°~ €0-3650€26L°~ @
€0=-320Q19%6° €0-32910065°~- ¢
20-30926€0¢€° 90-3092.0¢2°~ ¥
20-3v608€210° 20=3vvloGL1" 2
6t NOTLVMNOINTI INAISIN
0056S62v190° = O¥YNG FYNSSI¥d
10¢38945° =lH NI uOMM3 INIDYId4
10+30202° =1SA 00436401°~ =Sy
10+39002° =7SA 20-32218°~ =Sy
10+30912° =154 10-32€66° =TSy
10432222° =ISA 00+32961° =Sy
10+3€L22° =SA 00+3L10€° =ISY
10+381€2° =1SA 00+3190%° =Sy
10+329€2° =S4 00+3611G° =S¥
10+36042° =1SA 00+38129° =Sy
[0¢34592° =S4 00+30%%.° =Sy
10+39162° =1SA 00+31648° =Sy
10+39652° =1SA 10+3%001° =S¥
10+38892° =1SA 10+3Gv01°* =7Sx
NOILVI0T 3INIT JINOS
00+39922° T10+3EL0®° 20+39121° 02
0003€29L° TO0+3SETY® 20+432221° 61
00+4390G4° T0+3€E6T0° 20¢ILEET® 87
00+3TEEL*  10032179° 20¢392¢01° (1
00+360T2° T0+319€9° 20¢3SEST* 9%
00+30S89° [Ne3LGev° 20+38991° Gy
00+3GES9®  10430959° 20+30€81° o1
00+36819° T10+37199¢° 20+3€102° €1
00+3918S® T10+365G2¢° 20¢32122° 2t
C0+3209G° T0+3v989° 20¢36292° 11
00+32964° T10+3926¢° 20+30992° Ot
J0+3T059°  10+3666%° 20+38682° 6
00+35200° T10+32906° 20+3EE€TlE® @
00+32GS€°  10+3GT1IS° 20¢3eS€E*
00+3021€° 10+32G1S° 20+3065¢° 9
00+38€L2° 10+3881S° 20+321L€° §
00430092 10+36026° 20+3928€° &
00+36222° 1TNe3912S° 20+3998€° €
00¢31G22° T0+3IET2G° 20¢3698E° 2
00+31622° T0+3€125° 20+36¥8€°
ANIOD/Z0 ANTH/0Y MNld/d 1St

21 sX3IONI ONOD3S

D-90

. e B ol o 1o

P




NSWC TR 82-286

€660°L = (°dW0D N) ININ
2€8l°l = (Q33dS ONNOS) INTY
€660°L = (°713A Wi01i)INID
0000°T = (ALISN3Q) INTY
0000°T = (JUNSS3IUd) INId

SNOTLIONOD WYINLS 3394

(NNY SIHL ¥04 Sd3LS INIL) ot = ¥3iit
(3INCD ONV 3YINGS 40 FUNLINNT) 91 sHNE
a1 sXVHN

02 sXVYWr

00°2 = °ON INV¥NO)
000°0a *430) *1SS1G L1121dK1
009* = °430) °1SS10 1121VWdx3

(NOTLVWEOJINT 3INAIS3N ¥OJ4 M NI WANILINI) 2 = S3uy
(271d 01 09 01 V13IHL MO4 WNF=XYNf*1T 38 LSOW) € = Nw¥il
(XVWr ONV NVHLIWNF *18 SINIOJ 404 ONIHILINLS ) 00°t = 3
(00001 04 135S ONIIVAS WNOJINN 04 ) 00000°0000T =(v138) 4D
(RO YYNIWYY 404 U $ ROV QIDSIANI ¥03 0 ) 0 = SIAl
(Sd3LS N NI Q3137dW0I JONVYHD 3dVHS H04 N § 3JONVHD 3dVHS tNOWLIR ¥O04 O ) 0 = d11

(BA¢@Y TWNI4 °IvD ONV (FIHL NI QGVIN ¥04 ¥ S(FrIHL WIOJINN HLIA GA*EX TWYNIJ ONV SYLMN30 *Tv) ¥O4 €
S (FI4L30 ONV (rIHl NI QVIY U0 2 S SAYSX*BACHX NI OV3H ¥0O4 T § ISON NO ONIOVAS WNOJINN 404 O ) € = w0391
(3SIAYINLO 0 $°7v2 AQOG¥3ILJIY ¥OJ ViV ONILUVLIS 40 39VHOLS ¥04 1) 0 = Q84vl
(3SIMMINLO 0 SN39I3 WOHJ4 1IN0 3LTYM @3VIvi3I0 ¥0J [ ) 0 = 1¥41
(3SIMY3HNLO0 0 $23dvi NO 3ILIMA 04 T) 0 = 2af
(ISIANIHLO 0 S13dv) Qv ¥04 1) = Wt

(0300v 39 01 SAVY INONCO=VO3INO SIJVHS °6NS NI

G31vINJITIVI3Y ST INTVA VOINO YHOCaW03ID] 41 SINOD=3Y3IHJS 40 SNIAVE 3IHL SI vOINO*04L9°YOINO) 000°0 = V930

S$334930 000°L = ITONV-JIVN (AQOBY3LIV) INOD
0%°1 = L1V3IH J314133dS 40 Ollvy
00°9 = YIGWNN HIVHW

d113S0N ¥3IA0 ROTVS DTULIMHASIXY

ndang psijurag

(32884888444
.t c °4 *9€ 09
.n L]
66°¢c 1S9°¢ 2°e e 269°¢ Mo~oo NOOoo Nﬂuo
Lad Bt |- 7120 4 a2 . s H M
£} SLY°t 215°0 690°0 9€0°0
8110 LERD*O0  ©9510°0
0°0  e°0 °t ‘0000t 2 o ] 3 o 0.—0 ¢ *9

0 € 2 [ ] € 9t
0 0 t [ et 2t o2

spae) ejeq Induy

¢ oTduwexy

heaa s pamcadh Laaaauaal biaaa

D-91

il ottt s fib ool

A

AP

P P

it




NSWC TR 82-286

10+3ST18° 00+3T161° 20-3922%° 10e31S41°
10+32220° 10~-3666S° €0-39919° 10e3€2L1°
10+32220° 10-36665°- €0-3991%° 10e36221°

dN1134813 A
92096°S  90245°S
211e9°2 19e601°2
L1069°2  %SGLS°Y

06269°L2 2940L°22

aaou qepiere jsaq
wosj padnpoidey

2Rtete° craLeLe

4 dd
18S61°S 09.28°
65188°1  €22€S5°1

80962°Tt  20995°92
12115°91  Ls22s°St

*€859°2 1000S°€
00066°€
00991°9

99€9€9°*  SG9§9S°

1043296S° 10+30001° 10+43580%° 00430901° 20-3%964° 00431161° 2003€1Sy° €
10035655° 10039001° 10431919* 10-3919€° 20-39y969° 10-30009° 20432969 2
1003655S°° 10439001° 10e3191%° T10-3910E°~> 20-39%6%° 10-30009°~ 203295%° 1

&7 ] INTLH/ LM INIS/S ANIO/ZA ANLO/N H N1d/d 1st

L0099y  60690°y  #L969°C  961L€°C
91860°1  €9€LS° S80Gy° ocozc”

98109°2

1 sX30NI ONOJ3S

NOILVHUOJINT Q31 4R074 ONILMVLS

0L90L°9 €442C°9
L1S90°C  260LL°2
stt6l” 00090°
HIONIT JuY

928L€°2  leS6€°2

26121°9C 1SOLL°LE 16825°0% 9021%°0% 210S0°LE L2162°1C

9066S°CC  29189°2c S00@9°ly 2Sicl°s

SiN10d
105e° = yA S€20°
002¢* = vA 6tt10°
0090° = YA ¥000°

298%9°1  Si2¥2°t  9LE29° €stee
2L229°c 05966~ 1El9g° oooot*
00000°L
00000°t oozct e
001S9°¢C 00%s2°¢ 00269°1 00906°
008.€°c 00214°2 00S2v°1  002:5°
Y= XIr
SS96%° 9EUTeK p2l212°* etetel*

v (92L9°Se 1@219°SY
ONIOAV ¥3L4¥ NOILNOIHLSIO JuNSSIYd 3IV.IuNS

s ¥X €L°9 = BM1 LV € = AVY
= ¥Y 08’y = 8M) AV 2 = AVY
s vY 06° = 9ML AV 1 = Avd

$A008 NO SINIOd AN

y2291° 606%1°
SINIOd TONANOD MO4 SINTIVA Vi3HL

€928 c =Y9IM0 AIN=00X

000000 Oo002C°*
SOYV ¥y NDUID 3IML HO4 S¥ILNID

00000°8¢C 00000°09
SINIT LAHOIVHLS ¥O4 SITONY

00290° 0002¢°>
SoYv ¥y MNOYLI ¥O4 SNIGVY

00S19°  0069S°
100690°  Oogf0*

Salialn TSuaitee 30ia wes et e A were A

€ = SAVY 40 °ON *AvddV-T" NI SOI¥9 ONIOaQv
3dYHS JIL3ISON ¥0J NOTLivWEOINI

3d4V1i WO¥J QY3Y SYA NOIINTOS ONILuviS

2510°9%  =1d JUNSSUJ NOTLVNSVLS
000000°t 160606°

606060° 000000°0

NIOHS OL AGO8 WOUJ IINVISIO Q3T TIWHYON

0008°2 = (ADYUINI TWNUILNTI ANITI
0000°t = (AJOUINI) INIS

0002°42 = (AOYINI *I3dS *LINILI
0004°92 = (AdTYMINI *1) NIin
0000°0 = (°dNOJ A)INTA

D-92

Y




NSWC TR 82-286

10+392¢c€*
10+3L99¢°
10+3L56€°
10e301€%°
10+398L9°
[0e392¢S°
10+3898S°
10+398€9°
10+32089°
10+39269°
10+39€59°
10+39895°
10+32029°
10+30s6€°
10+3€98¢°
10+3€SS»*
10+3219s°
10e3L01L"
[0+3569,°
10e32042°
10+3%902°
10¢34262°
10+340264°
INITI/13

t0e3015¢°
10+300S5¢°
10+3L06€°
10+3529¢°
[0+36129°
10435S95°
10+36199°
10e326%L°
t0e32124°
10+3698L°
10e3€90L"
10¢3049L°
10+36€CL"
10+30504°
10+36999°
10+39809°
10+32065°
10¢3669L°
[0+3082L°
10+39008°

10+3C199°
10+30¢€c9*
10032965
10+32095%°
10+32225°
10¢369L%°
10¢3292%°
10+318L¢€°
10+321€C°
10+36482°
10+30252°
10+36222°*
10+30861°
10+32621°
10232081
10+39921°
00+35556°
00+3€€65°
00+36£97°
00+3€cEE®
00+39002°
10-30629°

10+3620%°
10°3069%°
10+39€0%°
10+396S¢€°
10+3501¢°
10¢30g.2°
10+3¢€092°
10+*36212°
10+32261°
10¢3%921°
10+36091°
10+39€91°
10+36121°
00+30006°
00+390€9°
00+3095¢*
t0-3t200°
00+31c01°~
00e31221°~
00°36991°~
00¢32581°~
00+30681°~

10-38629°~ 00+368601°~

A

10e3sg0t*
10+38094C°
10+3€ceLE"
10e3269¢€°
10+3159€°
t0e3decSt "
10+3¢c62€°
10+39862°
10+38042°
10+32592°
10e3t122°
10+36261°
1o+30641°
10+36251°
10+390€1°
1039901 °
00+32¢S8°
00+361L5°
00+3105%°
00+3002¢€*

10230299°
10+3869%°
10+35214°
10+315.¢€°
10+39.€€°
10+3220¢°
10+38222°
10+399%2°
10+36922°
10+36902°
t0+31001°
10+36691°
10+312s1°
10+39¢€t*
1oe36t11°
00+3.8%8°
00+39189°
10-3068¢°
10-315€2°
to=3az911*

00+3956S°  10+3€092°
00032909° 10+39152°
s e
+36054 *356
00431028° T10+31561°
00036466° 10031691°
100322T1° T10¢39001°
10030621° 10+30G11°
100369C1° 00032296°
100362€1° 00+392€6°
10039821° 10¢3tETL"
10+39801° 10¢321s1°
00431058° 10e3a012°
00435129° 10+324%2°
00+308059° (031822°
00436%19° 10e3c261°
10439111° 10+3cSol®
10432691°  00+36258°
10032061° 00+3521L°
10031961 00+32045°
10032091° 00+3019%°
1003€091° 00¢3022%°
1003€091°  00+39L2%°
dd HOWH
7"
10=3€956°  00+3€989°
10-369%5° 00+356.9°
10-36€56° 00+31E89°
10-32029° 00+3029L°
00+36191° T10+34801°
00+3590%° 10+31902°
00+3€9€6° T10+3009€°
1043STCT  10+3555%°
10436591° 10430689
104369S1° 10430G1S°
10+39961°. 10+30915°
s e
* *
10036501° 10+3926€°
00+39198° 10+3609€°
ou.wmm_o“ .o.u-sm”
00¢3¢9 .
10.3v631*  10+39080*
10¢39501°  T0+Iv999°
10¢39191°  10+35025°

10+3%007°
10e3€101°
10+3G201°
10+3vE01°
10+31c01°
10+31201°
00¢39666°
00+¢39506°
00+38486°
00+32¢66°
10¢31001°
10e31101°
10+3c011°
10+36501°
00+3CT196°
00+35206°
10+38001°
00+39966°
10¢32001°
10+32001°
00+38666°
10+32001°
10¢32001°
ANTAR/ LN

10+30001°
10+30001°
10+30001°
10+30001°
10+30001°
10+30007°
to+30001°
10+30001°
t0+30001°
10+30001°
10+3000¢°
10+30001°
10+300017°
10+30001°
t0e30001°
10+30001°
10+3000¢°
10+30001°
to«3c001°
to+3c001°

10350091 °
10e32202°
10.30912°
toe3ccec2”®
10+39562°
(0+34192°
l0e30080C°
to+30€€C"*
10+32€SE"*
10+¢3266¢C°
10+3200€°
10e32662°
10e3L162°
10+34512°
to+39112°
10+39992°
10+3€S0C°
1g+¢3002€°
10+3258€"°
10e3226€°
10+38%0%°
10+3260%°
10+3260%°
INIS/S

ano jurad dEys  xxx

10+35800°
10+3590%°
10+3590%°
10+3580%°
1043580%°
10+3580%°
10+3500%°
10+3%809°
10+3580¢0°
10+3580%°
10e35809°
10+3560%°
10+35009°
10+3580%°
10+3590%°
10+35080%°
10+3680%°
10+3590%°
10e36C1Y°
10+30919°

(I1F 10 0

1033Lec2°
1033s011°
0ei32¢ce°
1043t022°
10s36211°
00435¢62°
103302¢°
103326€1°
00332069°
0003040C°  000340C2°
€0+3SEQC°  00¢3650;°
0043€96C°  000308.9°
00439019  00+30099°
0003C219°  00+36205°
00430000° 003821G°
0043059€°  00+319Co°
0043S8TE°  00+3499¢°
00436942° 00+3291¢°
00+431922° 00+3990¢°
0043622€° 0035.S€C°
0043129€°  00+31¥Pee
0043069%°  00+39€E9"
00438210° 0003269°
00436€9€°  00¢36259°
0003990€° 003§505°
0003.9LE° 00+3SLYY°
00+3E€S2° . 00+3€€02°
00439861°. 00032952°
00430001° 003ws22°
10-36€€8° 00036061 °
10-32192° 00+36961°
10-32192°~ 00436061 °
ANTO/A ANTO/N
10-39€06° 0043¢109°
10-39986° 00+36108°
10-26€86° 0003C109°
10-39126° 00032164°
00439L61° 003992, °
0043EL62° 00°3¢19g*
00432€TC°  003290¢°
00+438942° 00+39€61°
00+31502° 00+3097°
00436891° 00+302€1°
00439021° 00e3cCET*
00038€12° 0031L91°
00430022° 00¢31912°
00+439562° 0032292°
0043990C° 003929¢*
00438CIC*  0030lvee
00+30262° 0039894°
0003€092° 0038.01°
0043.112° 00+30621°
00430091°  10-32999°

a4  00e2RIIE° =SY
sWA  10e35161° »ISY
816/, 00030€CT10° WYX
SISA  00+324SC° =TSY
sS4 10e3€612° =ISY
sS4 00039669° =WSX
8154 0003699%C° aTSX
s5A  (0e3C2L2° s=TYSY
sIA  10+26021° =TSY
SISA  00039LC2° =SY
NOTiv207 NI JIINOS
10032629 20+36%91° €2
10436299° 20+3¢C201° 22
10+36€5%° 200396L1° 12
10030999°  20+32102° 02
10030649 2003€622° 61
10°31169° 20+35192° @t
10032105° 20+31962° 1
10031605° 20030S2€° 91
10+39¢15° 20+3006€° &1
1003291S° 2043546€° ol
10032715 20+¢30%€€° €1
1003096%° 20+32€92° 21
100369L9* 20432922° 11
10e3.€59° 20+326L1° o1
10039059 20+30%21° 6
10+362L%° 2043€S12° ¢
10432005° 20+30062° (L
10032815° 20+380.€° 9
10031125° 20+3699E€° S
{0+39€2S° 2003CC0%° o
10931925° 20+UCTIy* €
10030225 20+31910° 2
10034225° 20¢31910° 1
INT¥/0¥ N1dvd 1St
21 =X3IONI ONOD3S
10032049° 10032002° €2
100392€9°  10e30LC2° 22
10+38965° 10¢396€2° 12
10032455° 10420692° 02
1003961S°*  10+39459° 61
10039289* 20+30211° o1
10030099°  20+39502° 21
10+26909° 20+3CTo€° 9t
1003269C° 200344L1€° SU
10032LEC°  2043CS00° ot
10+3990C° 20+31%0%° ¢
10+31242° 203504€° 2t
10319%2° 20036L1C° 11
10e300612° 20036922° Ot
10032001° 20431422° ¢
10+3cESI®  20431591° ®
10+30601° 20432SST° ¢
00+439€LS® 200309¢C° 9
00+3605%° 20+369LC° S
00¢3C02€° 20030919° o

D-93




.o. !
.

o

P

L
Pw.v T .
PP s

. 3
e ey .
i Y ey

r
100396%C*  [0+3SCBE°  10439209°
. 10+3960c: 189° 10-3909S° 004396849° 1 .
. fo.3cave: 10.389ic) 10.3d6vs:  10-380CS)  00.32145: 105300017 10:3s00n7 10-36n86 00.31208° 10 . )
: [0e3cave: [0+3cwit: [0°352lyr  [0-0Tcs” 0093S1L9” 10:300017 100350097 10-3v9%6: 00-3¢c00: T0.3eg€9. {0.30cce" o2
10¢ . - j 3580%° - JJece] .
, 10¢39129* 10¢3159€° .?wwwmm. ““.wwumﬂ 00+392€L°  10+30001° suumouu. «u-wumwnn S0e3tsess loeaice. .?uonmm. mw
; 10438696 100366SE° 10°31206° 00032204° 100369017 10430001° 10358097 00+38L51° 0003¢920+ [0ed06l5e 104301597 81 .
) "“uwmmmwn “".wm.&n. 10038222° 00+3€196° ““uwm“um. ““.uueo_. 10+43590%° 00+32262° ““nwnoomm” ““.Woohm. Joeorite ol :
9862°  10439992° . . +30001° 10+35800° . Jde20] 20.merl.
! 10032122+ 1043 39092°  1043TCET®  10+30659° HEH IS 13448 2 |
. 9012° 10036922° 10+ . 10030001° 10+35809° 00439242° SO Ao I L .
10036182° T100326%2° 10436902° 36SY1°  [00368%° 10430001° 1 e . o3 2 .
| 2 tosaeeete . 0+43680%° 00431502° . - 20¢39Go€C 91
_ 10430904 10e31122° 10931n8t° 10+3990S° 10430001 [0¢35804° oot tosjies. Zosaiicl
| : 1€° St
. 10.30280+ Tov36r61° 10+36691° e et I e To oot oeasaas . 00:aviall O0cILII] 10i32Li¢] Z0.309e]
5 10-3251:  10+3es61° 10-366917 10-3iCC1) [0°30095° 10430001 S80v°  00+3iv61 009312517 1042990¢- % Gt
10031261° 10430411° 01° 10+35809° 00+301s2° e BT &1
10436504° 10+35251° 1043 1° 10+3122%° 10+30001° 1 6 Eed D06 T -
oot 10sai0t® : 0+3580%° 00.31102° . 98 pp443 A
10039229° 100390€1° 10¢3 10+3L16E* 10430001 e toee loepiott. . :
6111°  00+39689° . 0+3580%° 00+30962° . Zoe o of
! 10035129¢ 10039901° 0043,298° 10+3189€* 10+30001° 10 . I8 s IR L I 5 ;
8° 00439999° (0¢3 . +3G80%° 0043920C° 00+36SCE* . o :
! 10+31SI9° 00432¢S8° 00439189°* 00 . 5582° 10+30001° 10e3580%° 0 . S loeaceale covdercsl s
| facdigis: Soidiech: fordstay: J3ya09) los3s502 10300017 10-3ce0s: 0+3C%0E° 00+30829° 10+3€£SI* 20+39021° :
! 10939998 00+3106%+ 10-atets 10032001° 10+39LL€° 1043000t° 1 e e Airate. Jocmeeall i |
, Z30sec; 1032001 . t° 10435900° 00432512° . 2 dares 5 .
10+35099° 00+3002€* 10-3 . 5 10439619° 10+35901° 10439 L€ LA LM 14+ .
. - 809° 00+31T61° - . E39¢ 3320 ,.
_ 10+32660 00931161+ 20-300%s 10439861° [0+32£09° 10430S01° 10e3¢ 81, lorjzsezl 0.deece: .
i -39229° 10035261° . 1* 10.360%° 00.32891° [0-32821° 20.3sc257 S .
X 10032228 10-36665° €£0-3991%° 10431965 10432€01° 10+35809° 10-32521*  00+3€02€* 2043901S*
10439229  10-3e060+= €0-39014° 10,3991 10+3vis: 104350017 o o Tooaiiet. B 3tcee. Goi3ttel: Z0i3uses: ¢ ]
. ANIIH/ZEW  INIS/S N Tt 0-30009°= 20+30229° 1 v
: . 10/A ANTO/N s NId7d . 1S1 .
o 0 PuLx
- . i, T eX30NI 0W033S 7
TjeWIOIU y
- Mw 00+306SL:  xGdS WS XM 11 ool PRASTOR ..
0039.4L° =Qd ; o 0e3csez; £
: de wmamiw o N EE S SSTSI ..
T H *320€2° - 1
: e AT N deEEs gl 3 ._
: JE-5944 M *3T9E2* - 2q .
., : S e w1 33dS NOOWS 40 SwWY >
3 7 0003646L°  =0dS WHS X sf  00439GE2°  =03IdS NIOMS A ]
z 00+39€082° vi Il = 00¢319¢c2° xuo:m 9 S .
., 20<39%¢g° 92190° =gy spr o 0043.592° .u.num uum u«: It =r  00e3gsc2e nnwwum uuox B -3
- =10 10430002° =N3> 1 g 1S93109°2¢ sLsvt® 96290+ -.._l. 2t seT =033as NS 30 ot .
X = 10+32988° =NIM9IS % WK ° - NOILvWMNOJINT INGIS3IY ..&
, F €0+329L€° =sXVWOIS x
j & Rliotad g AN NI UMY eIl 38y ZameveRet ™ ovHa 3unss3nd :
: SR 33 3alste T P LA ] :
.‘u *Adod> a|qejiear ise l0i3coese = |
-, 0 woy) 18.._85»“ “e”wnopw. -um» "“”w"w”“u -Mu A.
V‘\- ° u- ‘. : .n
00431209 =1A  10-366Lse- =TS .
10i300ees =384 To.3e202: w5 R
00$32012° 1A  10o3308te- mae .
103356o6° o704 10s3c00re miow
. 10332083 stes  1ooal602% 15X
oy 00330280% =1A  T0oa0iets otow T
. 1083STSEs 164 100 aevee ooy ._
¥ 10:30S0€+ «18A  [oedelers o1oN g
R T TR 3
00$3CAT8T =1SA  00-3ocele ovox ¥
Soiace1s; ZISA eoudwcel~ s g
0083Lve8s =1ox  ouo3200Zc =1SX " g
09i3weg: =154 00.3TCe2: S ¥
e L T T R -
005320¢8° sex  ooLaseter =1%X h
T T ;
. ’ =TSY ..
10431€2T*  =15A  00030529° =X




1083€62€° =ISA  10+30222° =1SX .
10439.€1° =754  10+30@I1° «I5Y
00+39919° =754  00+36G00° =S¥

L NOILy307 NI JINoS

= 104352€€°  10+397199° [0+394689° 00+¢3ICEZS°® T10+I1242° 1039001° 10431981° 00+3I(S9C> 00+3619.° (0+39929° 20+6(91° ¢2
' 10e3€99€°  10036€E€9° [0+38699° 00039865° 104309S2° 1043L101° 10+3I1102° 00+43I998E° 00039017° T0+3IGST"9* 20436091° 22 |
. 10+3196€° 1043286S° (0439€0%° 00430%19° 10¢308€2° 10¢30€0t1° 10432912° 0043.009° 00¢3C089° T10+3[9S%* 204386L1° 12 !
10+3€TEY®  104367195° [00356S€° 000392GL° 10¢39612° 10+3EC0T1° 10+3IIEE2° 00+439609° 000300%9° T1043659%° 20+436002° 02

) 10036929° T1043S£2S° T0+3981€° 0003€198° 10+32S61° T1043€201° 10430962° 0003SL0%° 00+3€28S° [0¢318L%° 20030222° 61
‘. 10435925°  104395L%° 1003€GL2° 00039€86° 10+36891° 10438001° 10+39822° 00¢3926C° 00038215° [003668%* 20436.62° 81 .
N 1003878S°  10¢3592%° 10039092° 1003GTIL®  T[0+39091° 00+316R6° 10+43SGOE® 0043ITBSC® 00¢3IT9ES® 10036005 20+31162° 41
. 10+369€9° T0+3S2LE°  10+32€12° 10631921° 10¢32ST1° 00430CR6® 10¢3I22CE° 00+3SPTE® 00+ITLIE® [0+36805° 20¢3T%2€° o1
. 10032189° T043L0€E* [0+3S261° 10¢3ESEL® 00+435046° 00+36186° 10436CSE® 00039622° 00+399IE* 10+3901S° 2043606€° Sl
- 10+039269° 10038482° T100399L1° 10436L€1° 0043.996° 00432966° 1043C6SE® 0003EBL2° 00¢32B0€* 10+432915° 20439.66° ol
L 10+39159° 10431252° 10¢38091° 10032821° 10438ST1° 10+38001° 10+3I96€C° 0043S2EC® 00+IIEIE* 10+3601S* 20¢30€€EC° €1
: 1003229S° 1043€£22° 10+39291° 10¢31801° 10+39191° 10+32601° [0035862° 00+3GET9* 00+3C68%° 10+38.69° 2003€202° 21
. 10+3959%° 10035002° 1003SRTI° 0003S6€8° 10439912° 10+32011° 10+39692° 00+31899° 0003I96€9° 10+I:G1%° 2003I9122° 11
- 1093626E° 10438641° 0043.688° 00435999° 10+362€2° 00032666° [0+32912° 00431SBE° 00+3€999° 1003625%* 204308Z[° 01

]

[
“
L
o

10+3€26€° T1043€ESI° 000396%9° 00030599° 10036222° 00436£56° 10039n12° 00+3019C° 00¢3ICTY9°  [0031257° 20+3I9LL1° 6

10+31099° 10039921° 00°39€SE° 00030928° 10¢31002° 10+3110T° 10036992° 00+43€009° 0043I0C6S° 100326L%° 20432812° @ .
10+3EELS® 000365S56° 10-3L68L° 10035601° 10036991° 10¢37001° 10+39T0€° 0043T2LC° 0003625%° 10438869 20430982° L u
10+32569° 00¢3I%€6S° 0043ILC0T°~ 10¢3ISOET° 00030556° 10032001° 10+3509E° 00+32992° 0043980 (0035915 2003165€° 9 _
1093992L° 0003€29%° 00030221°~ 10038451° 00¢36895° T1043%001° 1043666€° 00030091° 00030C12* 1032525 20+38L0%° G !
1003L264° 00°3L€CE° 00¢360ST°~ 10036291° 00036265° 10¢3T901° T10+3C019° 00430S81° 00036802° 10032225 20+35029° & k
1003998L° 00+35002° 0043998(°~ 100386S1° 00039689° 10¢3C00T° 10+36C0%° 0043.S01° 00439202° 10030925° 20032219 € k
10032644° (0=-31629° 0003€SRT°~ 1003GBST° 00032229° 00030686° 10+ICT0%° 20-30129° 00036861 [04369525° 20439609° 2

1003264L° 10-31629°= 00+3CSOL°= 1003S8ST° 0003212%° 00030696° [00ICTO¥° 20-30129°~ 00+3IEB6T° 10439525 20+39609° | b by
4NIT3/13 A X d9 L) L] INTLH/ LW INIS/S INTO/A ANLO/sn ANTY/708 4ANid/d 181 Mw ]

21 =XJONT ONDD3S

¥¥¥ INO JuTad dIS yxx

NSWC TR 82-286

- . ° +326E5°  10+3828%° 00439262° T[0036€42° 000395£6° 10432092° 00+321€2° 00039522° 10436602° . 100309€L° €2
3 “MQWMMMM. ““owwwum. 10038699° 00+3620E° T[0030G12° 00+39156° (0¢36162° 00432292° 000390L9° 10+30912° .—oouomhjh. a2
o 10039299° 1043996%° [0435209° 0003956€° 10+439G61° 00436296° 1003921€° 00039662° 004320297 10431592° 20432601 12
e 10032969° 1003692%° [1003999€° 00+321€6° 10036S.1° 00+3S526° 1043€22€° 00+3LC2€° 00438596  T043TT62° 20+36€91° 02
. 10032156° 10+3G1S7° 1043222€° 00¢31TTL° 10+3LES1° 00436066° [0430LCE* 0043ISIEC® 00430669° 10+3629C° 20032681° 61
N 10930019° 1003202%° 10432182° 00¢36916°. 1003T2€1° 1003%001° 100392G€° 004329€C° 00038129° 10e3¢w6L° 20+390%2° 81
x 10435699° 10+3€Z8C°  T0431SS2° 10+31TT1° T10+39911° 10032001° ([0+304SE° 004381CE* 0003SL9€° [0¢359%9° No.UecONH I3
10+31559° T1039TI7E® 1063€422° T10+3C€L2T° 10+32211° 10+32001° [003829€° 0003025€° 00+3IBLEC’ 1003690S° 20+300€€° 91
10031429° T0+3GE0C* 10031802° T10+4306€1° 10039221 00030066° T00391TE° 00+3I9SLE®  004IL99€°  V0eIynlSe 20+3209€° Sl
o 100366246° T0+39892° 10°3€061° T10+329%91° 10+39191° 00432066° 10439€L2° 00422819° 00+39%09€° 10+36259° Ncoucnhn“' 14
. 10039GES° 100308€2° 10¢32CLT° 10030291° 10+39091° 00+31686° 10435992° 0003229y° 003CL2%° T0+3c0lL® -20¢ 3908 €t
] 10+39615° 10¢39T12° [0+306S1° T[0¢36SCT° 10+30891° 00+39€96° [00306€2° 00036999° 00032259° 10+35€89° 2043925¢° 21
- 10039616° 10036881° T0¢39CET° T0030C1T° 10+30991° 00+3c026° 10+3€6S2° 00439129° 00036859 10039295 Nccuocomn 1t
v. 10039226° 10¢39291° T10+3€601° 00032988° 10¢36191° 00439146° 10+39282° 0003116C* 00038LL%° 10438579 20030€€2° 01

o 1003622S° 0030€91° 00438298° 00+3€%69° T10+396G1° 00¢32126° 10+3L61C° 0003S2SE°  00+3266%° T[0+390SE® 20430S91° 6 )
! _e.wnmhw. "o‘mem-. 000399.5° 0043€R99° T0+I26CLI° 00+031926° 10+3C99E° 00+3ICCOE° 00039999° 10+3660€° meoucoh.” ]

' 10+39999° 00432606° 00430292° 00030T16° 10¢3€S01* 00+31966° l0+3€109° O00.32L22° 00+316S€° 10+3¢OSE" Noouoonmu '3

N 10+31964° 00439€8S° (0-3988€°= T0e3IC29T° 0043962L° T0+I9€0T° 10+3CT09° 00031123 00+322€2° 10362089 2043589¢° 9

e 10435608° 00¢3965%° (0-31865°~ [0¢38981° 004399€S° (0+3I9901° T0+30L6E° 00032612° 0003S9Z1° 10+38C6S* ~eou~eoc” S

", 10039429° 0003512€° 10-3269L°~ 10032L61° 00¢3919€° 10039601 10+3500%° 00436691 10-38698° 10¢30019° ~e.u_oom. v 4
- 10036S28° 00032961° 10-39986°= 10039681° . 00+31152° 10+36101° 10+43950%° 10-32099° 10-321658° 10+3606S° ~o.uo»ac. €

0 10031028° 10-39619° 00036001°~ [0¢32281° 00¢30202° 10+38001° 10+31R0%° 10-36192° 10-39226° 1043221S° meounono. 2 .
. 10031028° 10-38G19°= 00°36001°~ [0032281° 00430202° 100380071° 10+3180%° 10-36192°~ 10-30L26° 10¢322L8° 20+3€69¢ 1 ;
2 NII/13 A x d2 HOVN INTLM/ LM INIS/S ANJO/A NLo/n INTw/0Y IN14/d 1St T

& L =X30NI ONOD3S :




NSWC TR 82-286

2U=3122005¢€°
10=360€8€0E°~
tu=399.9592°
10=32049¢S1°=
20-302L129L°~
2VU=3659268C°~
20=36€24816°
2U=3c920€St°~
10-302€0211°
2U=32180422°~

20-32216621°
20-399€€0S5°~
20=39€2€59€"°
20-3960899%1°*=
20-31Ess5611°~
€0=3L58.99%°~
€0-3¢c28129L°®
€0=-31604015°~
20=3LL991C1°
€0~3945955€°~

90=3220L219°~
20=396.2229°~
20-325298SC*

20=329911L1°-
20-3%69€101°~
€0=321952L%°~
€0-399¢€82%C"*

90-34210L€8°~
€0=3£498660L°~
»0-32995¢c21°*-

€0960°

X¥¥

€0=-39529021"°
20-39.9¢€ESt°~
€0-3698€629°
€0=32529169°~
€0=-35%90.92°~
€0=39099591°~
€o0-3s1822.¢"°
¥0-3L€L0(00°~
€0=-3L96985¢°
90-39%14199°~
2

ano jurad dyjs

€

20-36€66699°
10-36998501°~
10=3140€Cnc2°*~
10=-309S6€61°
(0-3cclisate~
20-399084099°~
20-36421661°
10-30095001°
10-35¢L9991°~
20-359t 1S~
20-31151811"

= XY3IONI ONOJ3IS
0080000000600 0300000000000s

NOTLVMYO4NT INCISIY G371vi3a

=(y ¢]1 022 )S1S28L°6 2loel*

10¢32€LE"

¥

20-3106€C451°
€0-36L1C029°~
20-39€92995°~
20-31920%€¢€°
20-395L 191"~
20-31599211°~
€0=-32s16181°
20-36900101°
20-3€595201°~
€0-3990C%65°~
€0-35160%01°~

€90860° "

=\H N1 YOUY) IN3IDYIL 40 SWY

£33
=ISX
=18X
=5X
=5X%
=S
=X
L 353§
=Y
= SY
=SX
=1SY
=SYX
=ISY
s SY
=1SYX
=X
=TSX
=18X
=78Y
=8Y
=8X
a5X
=I8X
=TSX
=TSX

20-3v9gT011° €0-396650.2°
20-3559.9€€°~ €0-30612€89°~
€0-920c0169°~ 20~31625€01°~
20-36160€6%°~ €0-3550L25S°
20-3296€921°~ €0~35.6061%°~
€0-39969168°~ €0-3594L2€2°~
€0~391,6191°~ 40-39629415°
€0-30%80L6L° £0-39G9SE6C°
€0-4826.209° €0-2010S0€9°~
€0-3STT9LEL° €0-3€9L1991°~
€0-3546€862° 40-3CLCER2"°
22 NOILVWYO INT INCIS3IY
*191021120°1 = 9VNO0 3¥NSSINd
2003SECT* =ik NI dOYNI ANIW3Id
1033€0€E° =34 10+395H1°
10338822° »1SA  ;0e3S2L1°
00331629° =1SA  10-39918°~
103396€C* =ISA  T0+31202°
10338292° =7SA  10e3BL1°
00+39169° =S4  10-3€G2C°~
1033520€° =I6A 10432602
1033LT0F° =7SA  [0-3TT61°
00331ce2° =S4 10-3T1S2°
1033999€° =1SA  t0e31012°
16033601€° =1SA  10+3¢002°
0043%962° =15A  10-32006°
003312¢8° =71SA  08e3e€SI°
0033%948° =1SA  00¢36C02°
003436149° s=1SA  00+3vec2°
10834261° =WA  1003€291°
T104390€1° =54 00+3€008°
00+532€€8° =¥A  00.30122°
10832012° =3A  (0e3c2L1°
19332211° =SA  00+32:5L°
0033vec8® =4 00eFeNIC*
10534 1e2° oA 10e3SCO1°
1083S601° =1SA  00+3152L°
003392¢A°® =1SA  00+309SE°
10335042° =SA  (0+39612°
10+39n11° =754  00+399$8°
00331204° =14 0003282¢°

=7SY

AN, J IS, - TR

D-96

KU VR SRy Sy N S




i R

b i e et Ml )

NSWC TR 82-286

000L°82 = (AIWHIND *L)INILH
0000°0 = (°gW0OD A)IINIA
€660°L = (“dN0I NI ININ
2€01°T = (03348 ONNOS) INLY
€660°2. s (°73A WI0L)aNIO
0000°1 = (ALISNIO) INIY
06000°t = (3W¥NSSINd) INId

SNOILIONOD HVYIYLS 33¥4

(NNY SIHL ¥04 SdILS 3WIL) 01 = ¥iil
(INOD OGNV 3¥3INdS 40 INNLIONAC) 91 aWNP
21 XYW

02 XYW

00°2 = "ON INV¥NOD
000°0= °J4300 °ISSIC LIJIToNl
00%° = °34300 °1SSIC 11J1I7¢X3

(NOILVWNOINT 3NOIS3Y ¥OJ N NI TvANILND) 2 = S3uxN
(2/1d 0L 05 04 Vi3IHl HOJ WNP=XVWF°LT IR LSNK) € = NVuIl
NAVYNF OGNV NVULII*WNG 18 SINIOJ ¥04 ONINDL3¥LS ) 00°t = 23
(00001 01 L3S ONIJV4S WHOJINN ¥O4 ) 00000°00001 =(vi38)4)
(MOT4 YWYNINWVY ¥04 T $ MOYS QIISIANI w04 0 ) 0 = SIAl
(Sd31S N NI (3137dW0D IONVHD 3IdVHS 04 N € FONYHD 3IdVHS LNOKLIA ¥O4 O ) 0 = ol
(BASEY IMYNIS *I¥D ONVY (CIHL NI QV3Y HO4 9 S(TIHL wYOJINN MLIIR GA*EBX TYNI4 ONV SVL13Q °Tv) 804 €
$ (F)L130 ONY (FIML NI Qv3d HOJ 2 § SASSXCBACEX N] QVIY 804 1 § 3ISON NO ONIDVES WHOJINN 404 O ) € = w0391
(3SIRY3IHLC 0 $°7vD AQOBE3IL4V ¥O4 VAVG ONILMVLS 40 39VHOLS #04 1) 0 = 084V}
(IS1AY3RL0 0 SN39I3 WONJ4 INO 3LIMA 0371.130 804 1) 0 = Ludl
(ISIAY¥3INLO 0 $23dvi NO 31ium 04 1) 0 = 2A]
(3SIMN3NL0 0 $13dvi Qvan ¥04 1) U= Ty

(Q300V 38 01 SAVY JWOW*0sV9INO $IJVHS *ENS N[
Q31YWNITIVIIY SI INTVA VOINO PHOEaNO03OI J1 S$INOI-IYIHAS 40 SNIGVY 3HL SI VO3IW040°19°V93INC) 000°0 = V930
S330930C 000°L = 3MONV-JIVH (AUOBYU3L4Y) INOD
0%°t = jv3H J141334S 40 Ollvy
00°9 = YIGWON HIVNW

dIL3ISON ¥3IA0 MOTYS DINLINNASIXY

Indang pajurag

1001000010000010000¢
*0g001
02 0 [}
0°0 %°0 1 *o000t *2 °0 ‘L 1 °9

€ 2 0 [ 9t
¢ 0 ot 2t 02

spae) eieq Indug

g o1dwexy

J O WL WO ARG S "D WP WU PV N )

- - e e

D-97




10+39916°  (0+30891° 10+3980(° 00+3CEE8° 1032591° 00e32EL6° . ° . . . °

. 10+30116° U0+3€491° 004329€8° 00+36559° T10+3€491° ooouemno- ““owwwwM. ““Hw%"wM. “““wwmmwo ““MWNMMM. M“”wmmnm- s

- 10039955°  10+306T1° 0043€295° 00+32929° 10+38891° 00431946° 10+3296€° 00430€1E® 0003TE€E6Y° ([Ue*3QT0E" Noouonﬁn- .

. —o'uoomau 00+39216° 00+435692° 00+3S106° 1[0+3.001* 00030066° 10¢3926C° 00+35682° 00+36<9€° 10+3219€* 20+32L€2° m 4
100366917 0003E940S° 10-362€9°~ 10430291° 00+3€L2L° 10¢3TT01° 10¢3596€° 00+3c542° 00+32€22° 10¢36169° 20+3689€°
10039908° 00039961° 00+38501°~ [0+3Q1L1° 00¢3ITSEE® (0¢3€001I° 10+3990¢° 10<30.€6° 00+432221° (043G0SS° 20+36294° :

: 10439908° 00439961°~ 00+36501°~ 10+30T21° 00+31SEE® (0+3ICO0T° 10+3990+° 10-392€6°~ 00032221° 10+360SS° 20+36299° m

. INI13/13 A X d HOWYHW INTLAN/ LK 4NIS/S INTO/A aNJo/n ININ/08 Nldvd 181

21 =X30NI ONDD3IS

abe & A

¥¥x 3IN0 Jurad dTAS  yxx

: 10¢3016€° 1003SEBE° 10030409 10-3€9SS° 00+3cv89° 10430001° T[0+36800° T0-39€06° 0003T108° 10¢39019° 10+32042° 02 b

1093006€° 10+389LE° T0¢35699° 10-36996° 00+366L9° 10+430001° 10+3680¢° 10-39986° 00¢36108° 10U*342€9° 10+394€2° 61
o 1003205€° T0+3€eLE€* 1043G210° 10-36€SS° 00+31€89° 10430001° T00350800° 10-36€06° 00+3€100° 10°3gv05° [0+396€2° 61
e 10+3529€° 1003269€° 10031SL€° 10-31049° 0003029L° 10430001 10+35809° 10-301L6° 00+3216L° 10432265 10+30692° Ll
- 10436129° 10431G9€° 10+39LC€° 00°36191° 1039801° 10430001° 10¢3G6809° 00438251° 0043992L° 10¢39615° 10+39L5¢° 91
e 10+36695° 10036€SE° 10¢3220€° 00°3G909° 10431902° 10030001° 10¢3G800° 00+3€L62° 00+3710S* 10¢3220¢° 20¢3v211° St
. 10036169° 10¢3€62€° 104332L2° 00¢3€YE6° 10+3009€° 10030001° 10036809° 00432CTE® 0043290€° 10430999° 20¢39592° ol
- 1003269L° 10039962° 10039892° 10+3GIET°® 1003655%° 10030001° 10+35809° 00+438992° 00+3v€61° 10+36v09° 20¢3clet® €I
’ 10432124° 10038042° 10036922° 10+36S%1° 1003869%° 10030001° 10+35009° 00+31502° 00+3€091° (0¢3269€° 20+3244E° 21
- 1003699L° T10¢32642° 10+36902° 10+369S1° 1043061S° 10+¢30001° 10+365809° 0036891° 000302€1° T0¢J2LEE° 20+3I€S00° (1
’ 10+43€96L° 10431722° 10431981° T104399G1° 103001S° 10¢30001° 10+35809° 004390L1° 00+3€CET® 10¢3990€° 20+31%0¢° 01

Aol a4

iy 10030494° T10036261° 10036691° 10+3T€E9T° T0031€0¢° 10030001° T0+35009° 0043BET2° 0043TLOT® [0+3T1LL2° 2043S0LE° 6
e 10036€€L° T0¢30GL1° T003T2ST° 10030221° T104392€%° 10+30001° 10+35009° 00430042° 00¢3T912° 10+3(8¥2° 2Z0+3SLIE° @ 1
[ ) 10430G0L° 10035261° T10439ECT* 10+36501° T0¢3926E° 10430001° T10+35900° 00+39662° 00032L92° 10+36812° 20¢36922° ¢ ;
& @ 10436999° 10¢390E1° T10+36111° 0023¢198° T10¢3G0%E* 10430001° 10+35809° 00+30R0E* 0043929€° T10+31081° 20¢31222° 9
‘ N 10438909° T10+39g01° 00+32098° 00036619° 10432122° 10+430001° T10+35809° 00¢3IBCIE® 00+3viov® [0+3€ELT* 20+31S9(°
. ~ 10+32865° 00+32¢99° 00039104° 00°3E9L5° 10035652° 10030001° 10435809° 00+39262° 00439599° 10+39601° 20032561°
© 1003664L° 00+36TL5° 10-3060€° 10439621° 10+3505%° 10+30001° T0+3S809° 00+3€092° 00+32281° 00439ELS* 20¢309¢€° € ©
- v 10+35T18° 00e3T161° 20-39229° 10+316L1° 100329S5° 10430001° 10+36009° 00+30801° 20-39%¥° 00+31161° 20+3ciGe® 2 =
\ B 10+3GT18° 00+3T161°= 20-38220° 10¢31SL1"° 10032955° 1[0030001° 1[0+35800° 00+3080(°= 20-34%6¥° 00+3ITT61°~ Z0+dcige* T A
: o ANI13/13 A x I 1978 ANLIH/2H INIS/S ANTO/A NTO/N s INld/d 15t
. 2 1 =X3ONI GNOD3S :
) Z
, . NOLTLYHYO4NT Q131 IR0TS ONILNHVAS
: §590L°9 9242E°9  T1996°G  6BILG°S 99561°S  G¥L20°%  266€9°%  468¥0°Y  65969°C
1BTLE°E  29G90°C  L10L4°2 L6089°2 26681°2  9v196°l @S2ES°!  66L60°1 89ELS° criete
HIONIT Duv
0000°t 1606° ]
2018° €L’ *9¢9° SG¥S° SvSe° 9c9¢* FETEY etete 6060° 0000°0 4
3y SINTVA GV ML
0000°1 viee* Lv68° 1298° seuL’ wotEL" 2989° 91c9° 69LS° €925°
LELY* 11aee v99¢* esie’ 2£92° s012° 6L51° £S01° 9250° 0000°0
MNIOHS 01 AQOHY WOM34 3IINVISIO 03Z1TVNNON
0000°00001= °J4302 ONIHILIWAS AN 02 = SINIOd 40 °*ON SAVHNV=N NI SOINO A3N L
3dV1 WOWs$ QV3IH SYA NOLLNT0S ONILWVLS
. 000000°t 160606° 4
- 201018°  €L2L2L° ¥9E€9E9°  SGIS¥S®  GYGYGE®  9COCOE® L21212°  ITGT°  606060°  000000°0 J

.z NIOMS 0L AGO® WMOM4 IINVISIO QIZITVHUON

N 0006°2 = (A9 ‘NI TYNNIINII INILIZ
P 0000°T = (AJOMAINI) INIS 4
- ) 0004°22 = (ASYINI *I3dS *L1) INILI "




p—— —_ J

00+369€8° =154 00+35662° =S¥
10+32612° =S4 10e3€0L1° =ISX 4
10¢39221° =354 00¢30€28° s=ISYX

¢ 00+302€8° =1SA  00+3S9IE* =1SX .
10+320€2° =164  (0+31981° =7SX 1
1 10¢3¢811° =154  00+3ESTO*  =7ISX
00+362€8° =15A  00+3629E° =ISX 4

10+36592° =154 10+38L61° =7Sx
10438911 =154 00e3LE€8° =TSX
00eo31228° =1SA 00¢32€6€° =TSX
10032592° =S4 10+34012° =Sy
10394 11° =S4 G0e32188° =7SX

e a4

00+3€66L° =1SA  00¢3L94E° &ISX o
[ 10+3620€° =154  10+38992° s1SX )
B 10439€21° =154 00032066° =7SX

00+30%9L° =154 00¢39882° =SX :
103202€° #1K4 10e3€212° =78x
10e326€1° =1SA (0e36021° =Sx 4
- 00032069 #1154 00+38L€2° =SX

9 NOILvI0T NI JINOS d

10¢394E€°  10+3€199° 10+030489° 00°39SES" 10+3€092° T10¢39001° 10¢365081° 00439L9C° 00¢36%EL° [0+32629° 200369%1° 02 '
1043299€° 10+30€€9° 10+3069¢° 00¢32909° 10039152° [10+3€T01° 10032202° 00¢3SEOE° 0003GS0L® T[0+3G290° 20+3€291° 61
1003266€° 10030965° 10430E09° 00¢30€L9° 10032LE2° 10035201° 10+430912° 0043I€B6E° 00+30979° 10936E59° 20039621° @1
10038TEY°  10032095° T00396S€° 000368SL° 10035612° 10+43v€0T1° T0+3CEE2° 00+39019° 00¢30009° 1030999° 20+32102° {1

4
4
O 10039829%° 10032225° 1003501€° 00+31048° 10032661° 1003ITEQT® 10¢38652° 00+3€219° 00¢3628S° 10+306L9° 20¢3€622° 91 4
b ww 100392€S° 10+364L9° 100395L2° 00¢36L66° T1031691° 10371201 10¢32182° 00+30000° 00¢3921S° (0+37169° 20+35192° o 4
. 1 10+3898S° 1003.92¢9° 10¢3€092° 10+32211° 10+38091° 00439666° 10¢3080E° 00430S9€° 00+3TI9EVY®  [0+32106° 20+31962° o1 .
o~ 100348€9° 10+31QLE° T0+36212° 10+30S21° 10¢39STI1°® 0D0+38SG6° TO0+IJO0EEE® 00+3GBTE® 0003699C° 104371605° 20030S2€° €1 4
3 o0 10032069° 104321€E°* 10032261° T10*369ET° 00¢3L196° 00030906° 1[0+¢32CSE® 004369L2° 00+43I91C° 10¢39416° 20+3006E° 21 o 4
s o 10039269° 10+36282° 104399L1° 10¢36LET° 00¢39L€6° 00432€66° 10¢326SE° 00+31942° 00+43990C° 10+32916° 2043s54G€° 1 o
w (= 10039€69°* 10030252° 10¢36091° 10+39821° T0e3T¢TI® 10¢31001° T10¢3200E° 00+3622€° 00+3GLGE® 10+432T1G* 20+309€€E° 01 mu {
10+39896° 10+36222° T0039EVI® 10+3¢901° 10¢321ST* [0+3TT01° 10432662° 00+3T28E° 00+31999° 10+30969° 20+32€02° 6 4
, O 1003204%° 10+30961° T0+36721* 00¢310S58° 10038%12° T003IEOTL* 10¢32162° 00+4306%9° 00+39ECY® [0036929° 20032922° ¢
mw 10030S6E° T10¢32641° 00430006° 00+3STL9® 10+3.992° [0+36S01° 1003.S12° 000382T19° 00034469° 10¢3LESY°® 20+32641° 2 u
- 2 T10¢3€98€° 10+329S1° 00¢390€9° 00+438059° 10+31822° 00+3€196° {(0+391T2° O0043I6EFE® 0043G269° 10+34059° 20¢30921° 9 1
f 10¢3€S6Y°  10039921° 00¢309SE° 00+39918° T043€L61° 00035206° 10¢39992° 00¢3998€° 0036506° 10+362.9° 20+3€612° S !
L 10¢321685° 00+35656° 1[0-31208° (0+3¢ITT° T10+3€Sy(° 10430001° TY0e3ESOC® 00¢3L9LE® 00+35L09° 10¢32006° 20+32062° -
. 10+43291L° 00+3€€65° 00+31€01°~ 10+32€¥T1° 00¢36258° 00¢39866° T10+300LE° 00+3EES2° 0043ICEOZ° 10+3281G6° 20¢390LE° € 1
- 10+3998L° 00039002° 00031501°~ 10+32091° 00+3919%° 00¢30666° 10¢3090%° 10-30CEG°® 00036861° 10¢31926° 20+ETe° 2 4
’ 10+¢3998L° 00+39002°~ 00034S91°~ 10432091° 00+39199° 00¢39666° 10+38909° 10-38CEH°~ 00036861° 10431926° 20+332E(¢° 1 ¢
.. 4NIL3/13 A } dd HOYH ANIAW/AH AN1IS/S ANIO/ZA dNTO/N aNTys0d 4Nld/d 181 R
] 02 =X30NI ONOD3S ¥
,
b -
A ¥¥x 3INO0 JUTId AIAS xxx 1
- 10+3569€°  T043949E°  1[0+38L89° 004369L2° 10+4399E2° 00030996° 10036212° 00+4394¥2° 00¢3601L° T0e39¢12° 10+3926L° 02

| T0+32919°  1003092S° 10439699° 0043092€° 10431112 00+30956° T10¢3020€° 00+3C9L2° 00430299° 10¢36022° 10¢39916° 61
1003.849° 10430€0S° 10+32.04° 00¢32019° T10+36961° 00+31€96° 10¢3260€° 00+3900€° 0043T6TP°® 1003.262° 20+3IeC1IT1° @1

|, - 1003016%° 10030089° T0+3199€° 00+43919S° [0¢3S9LL° 004302L6° TO0+3ITLIE® 00+3092€° 00039595° 10+3eg62° 20+359¢1° 1
10036595° T[0+431969° 1003992€° 00+439GTL° 10032SSI° 00439996° T10+3ETEE® 00+3209E° 00439669° T0+3I9UvE® 20+3c061° 91

] 10032909° T0¢30929° 10+36982° 00¢3€ST6° TO0eICEEI® 10¢32001° T0+3269E° 00+3IB0VE® 00+38L29° 10430L6E° 2003.092° St
b 10+30069° 10+3LG8€° 10+36€52° T0+301TT° T10¢3TSIT* 10+36001° T0+3909€° 0003292€° 00+36Y0C° 1030CY9° 2003.682° ot
2 10036029° T0+3999€° 10+36422° 10+3T421° 10+32901° 10039001° T10+30¥SE® 00¢31C2€* 00+3I0BZE° 10+3IEZ69° 2043IC0EC° €1
. 10038699° T10+438S0€° 10039902° T0+3¥8ET° 10032€T1° 00+439666° 10431G2€E° 0043069E° 0003I90EE* 1[0+361SS° 20+3986€° 21T
w. 10030665° 10036692° 10432681° 10+¢39991° 10¢30SE1° 00+430066° 10+31982° 00¢3C909° 00+30TLE* 1003€629° 20+3992€° 11
. 10039625° 100306€2° T003E24T° 10039S91° 10+30€91° 00432686° T0+39T92° 00¢3CSSY® 0003982v° [0+32112° 20+369L€° O
- 10030269° 10+431212° 100399ST° 10°36LE1° T10+396L1° 00¢3L686° T0431€22° 00¢3CL9%° 0003€2L9° T10439622° 2003946€° o
T043900S° TO0IFRAT®  T0+IQEET®  TNHeIATT®  TN4IGH/T*  00e7270K° TNeICFEI® NNe)eFe® NNeIAIVAG®  TNeIC/NA®  204ITVOF® &

ol N [ A ESe i LRI N
PPRYRY Y X VOURY VIR e XIPLEP O :




4
= .
10+3€c8L 10032692° 10+36902° T0+3IEYST° 10+432606° 10¢30001° 10+35809° 00¢36L41° 00+306€1° 0 * . *
&£ 10032444° 16+31122° 10¢3768T° [0+390S(° 10+32005° 10+30001° 10+35009° 00+36061° oeowwomu. MQQWMMMM. MMQWMMMM- “"
- 1003246L4° 10036261° 10436691° 10+399ET° 10+3819%° 10+30001° 10+35809° 00¢3L2€2° 00+39181° (N*3[Li2° 20+329s€° 6 1
- 100322€4° 10¢30641° 10+312G1° [0+30121° T[0+310E¥® 10030001° 10+35800° 00432212° 00032812° 1[0+31g+2° 20+3601€° @ 1
. 10+31904° T00352ST* 10e39€ET®  [0+31901° ([0+3826E* 10+30001° T10+35609° 00¢30562° 00+36992° 10+36812° 20e3€Ls2° &
- 10939999° 10+390€1° 10¢36111° 00439098° 10+320vE° 10430001° 10+¢3580¢° 0043060€° 0003829€* T10+371061° 20+38922° 9 }
- . 10939909° 10¢39901° 00+3.8%8° 00432109° 10¢3.892° 10430001° 10+35809° 00+3vSTE® 0003J1E¥4* T003€EST® 20+30€91° ¢
10+30409° 00432€98° 00+3918%° 00¢3¢265S° 10+38592° 10+30001° 10+35609° 00¢3SC62° 00+3629¢° 10+3@601° 20+4396¢9(° ¢
F. 10¢32194° 00+36146° T0-3068E° T10+4326E1° 10+304L9° 10¢30001° 10+35809° 00+3I81E2° 00+31L91° 00¢IJeELG® 20+3809€° € y
. . 10+30€ET1B° 0043TT161* 20-39229° T10430LLYI® T0+43€095° 10+30001° T10+36809° 10-31926° 20-3002¢° 00+3TT61° 2003096%° 2
' 10+30€18° 00+31161°~ 20-39229° T0+30LL1° T0¢3€096° [0+30001° 10+435809° 10-31926°~ 20-3002¢° QO0+31161°~ 20+3095¢° 1
! 4ANIE3/13 A R dd 1479 4ANILH/LH d4NIS/S INTO/ZA 4NTO/Nn H dNId/d 181
' N t =X30N1 ONOD3S

: uotlBWIOIUI PTITIMOTI PAUSTUL4

i 00435618° =0dS ¥HS XvW 8 sl  00039252°  =033aS ¥OOWS 40 SWy
00436028° =QdS ¥HS XYN 8 s  00439252° =033¢S NIOWS 40 Sy 4
! 00+3€028°  =0dS YHS XyW 8 = 00436252° =033S NIOWS 40 SWY
: 00439L18° =QdS YHS XYW © =f 004361S2° =0330S ¥IOMS 40 Sy
00+31218° =QdS ¥HS XyWw 8 =  00+3€152°  =033¢S ¥IOHS 40 SWy
: 00032908° =QdS YHS XYW 8 = 00035052° =033¢S MIOHS 40 Sy
00¢36E6L° =0dS NHS XyW @ =  0043E692°  =023aS NIOWS 40 SWy
0003S18L° =QdS YHS XVN 6 sl  00e36/v2° =033dS NIOWS 40 Sy
y . 00+3889.° =0dS XHS XyN 8 s/  00439942°  =033¢S IOMS 40 Sy 1
f . 00+32€9.° =QdS HS X¥W 8 =i  004304¥2° =033cS NOOWS 40 Sy
8 S9TE0®  ®(y ¢2 2 )S2IeL6°LE %080°  98l€0* 2 2 NOTLVWHOINI 3N0IS3y 1
Q 20-3£26C° =10 10+30002° sND 02 =N { =M 10+3.066° SNINOIS 02 =% €  =r €0+3T109° =XVWOIS K
1 ) :
i ~ te91199e20° ¢ * 9Y40 NSSINY 8 - 1
. [« o] ~ — ) b
. o 10030S4€°  =iW NI YOMYI INIIMIM 40 SWM  2043(201°  =iW NI ¥OWYI INIJ¥3d & :
. >
. 10+366€C" =154  10038S61° =1sx o
' g 1043€942° =1SA  10e3eTs1°  =sX j
7 00431289° =1k 10-36645°= =1Sx .
2 104366€€° =15A  10e3v661° =1Sx
- 10+36222° =15A  l0e3ew1* =75y 1
p 00¢3€204° =1SA  [0-318¢€°~ =7Sx o
- 1043609€° =75A  1043€€02° =15x B
. 10+38022° =15A4  10e38211° =5x ‘
: 00432€2L° =ISA  20-30926°~ =7SX 1

, 10¢3129€° =754 loe3vs02° =X

[ - 10+32082° =154 10+30191° =S¥

- 00+39242° =76A  10-30S21° =7SX

' 1003LEvE* =154  l0e3FBlI2° =S
10+31962° =1SA  1031061° =18x
00+3229L° =1SA 10-3009%° =1SX
10+3889€° =154  10+31812° =1§X

' 10¢3€90E* =154 10e35961° =1§X :

00439€8L° =S4 10-31162° =1SX ‘

" 00+31208° =1SA  00+38I11° s=1SX

, 00+¢39028° =1SA  00+399¢1° =1Sx

.. 00+30€E8° 31SA  00+32821° =7ISX -

' 00+30298° s=1SA  00¢31602° =1SX

. 00+30098° =154 004309€2° =SX

: 16+30091° =1saA  10¢3§SI1° =75 .

L 10+3G€9T° =sA  10+308T1° s=ISX ;

K 00¢30298° =1SA  00+38§S2° =TSX .

- 10031981° =154  l0e3svel®  =1SX 1

. 10¢39091° =S4 00320§6° =15x d

. 00+398€8° =1SA  0003G§42° =1SX

i . t0¢3c102° =7SA  10e300S(* =1TSx .

q 10+30621° =54  00¢39098° s=15Y

TSR 1

O Y T S DT TV W SErew vy




NSWC TR 82-286

10¢3522€°
10¢3629€°
10+3€06¢€°
10+306¢€%°
10+¢32829°
10+3062S°
10+32€95°
10¢39L€9°
10+30089°
10+316689°
10+320849°
10¢32195°
1036149
10+3920%°
10+3686E"
1043959%°
10+35645°
1039.69°
10+3099L°
10+3099L°
4NI13/13

10e3095€E°
10+3260%°
10+3.66%°
10+3540S°
10+3629S°
10+32029°
10+308659°
10+30899°
T0+3€E¥9°
10436565°
10+3L54S°
10e3221S°
10+3966%°
10+3826%°

10435005°°

10+30245°
10+39189°
10+3629L°
10+30508°
t0+30508°
INII3/13

10+3206€°
10+3169E°
10+3060€°
10+3665€°
10+3602%°
10+30095°
10+36589°
10e30e6L"°
to+39€2L°

10+3€199°
10+35€€9°
10039265°
10+3€195°
10+31€25°
10+3€EGLY°
10+3992¢°
10+302L€°
10+360EE"
10e382082°
10+30252°
10+36222°
10¢39661°
10+386L1°
10+3Le9°%°
10+39921°
00+38G656°
00+3626S°
00+3G0n02°
00+35002°~
A

(0+3vyeS°
10+3€925°
10+39€06°
10+39089°
1043596%°
10+32429°
toe3258¢E°
10s3ve9E"°
10+39G0€°
10+366%9¢°
10+306€2°
(0e3v212°
10+3€681°
10+3€851°
10+30901°
10+30611°
00+¢39216°
00+3198S°
00+35961°
00e35c61°-
A

10+35€8€°
10+3098.€"°
T0e3€0LE"
17¢3269¢€°
[0e31G9¢E"°
10#36€S€"°
10+3€62€"°
10+39g62°
10+380L22°

10+39L80°
10+3869%°
10¢39E00°
10+3565¢°
10+3v81¢c°
10+3€5L2°
t0e3€092°
t0e31€12°
10+34261°
10+359L1°
10+36091°
10+30€E91"
10e32611°
00+38688°
0032049°
00+30%S€"°
10~-3426¢L°
00+32001°
00e3RERTY
00+3gc0 1"
X

1Ce39L00°
10+38699°
10+32409°
103199¢°
10+3992¢*
10+38982°
10+30982°
10+¢30822°
10+36902°
10e3€681°
10+3c241°
10+3€9S1°
10+30€CET"
10e30401°
00e¢31298°
00¢3€295°
00+39892°

00+3€115°
00+3€56S°
00+39619°
0043599,
00+32698°
00+38696°
10e30211°
t0+36021°
10+36%€1°
10e382€1°
10+35221°
10+31801°
00+30958°
00+35689°
00+38089°
00+306€8°
10+30111*
10+316€T°
Y0*IFGST*
10+3€s51°
dd

00+3c282°
00+390¢€€"°
00+39€Ty"
00+3.596°
00+39022°
00+3e816°
t0e30111°
10+38921°
10+3€8€E1°
10+3.5%10°
10+30L01°
10+389€1°
10+32€11°
00+3€658°
00+36%29°
00+3550L°
00+32966°

10=30619°= 10+390¥1°
00+32901%~ 10¢326891°
00+3.901°~ 10+32091°

X

10+38.8e°
10+39699°
10+36210°
10e3154€°
10+39LE€°
10e3220€°
t0+3g2L2°
10+39892°
10+36922°

dd

10~-3€€SS°
10-368€S°
10-38L€G"
10~3Ev99°
00+320%1°
00+3LETe°
00+39956°
10+31veT"
10+3vivl”®

10¢329L2°
10+32952°
1oe312€2°
10¢39812°
10+32561°
10+38891°
10+3v001°
10¢31511°
00+31046°
00+3SL96°
10+31611°
10+3¢€@st°
10¢3v91e°
10+324€2°
10+32022°
10+31261°
10+3€591°
00+30048°
N0eIFEPA0e
00+3E26%°
HOVW

¥¥¥

10+392¢2°
10+39¢12°
10¢34261°
1031221
10+36691°
10¢3€821°
10+3v211°
10+e32201°
10+3ss(l*
10+39¢4EL°
10+32951°
10+350L1°
10e3G9L1°
10¢309L1°
t10e322L1°
10+31€91*
10+34001°
00+35899°
00¢326S€E"
00+3255¢€"°
HOVW

R¥X

00+38289°
00+32649°
00+38949°
00+3682L4°
10+32201°
10+35802°
10+3£59¢€°
10+36199°
10¢32€6%°

10+30001°
10+35101°
loe32¢c01"
toe32€01°
10+38201°
los3ETO01°
00+¢32266°
00+30486°
00039586°
00+3€166°
toe3t001°
10e38¢€01°
10e30111"
10+30€0T°
00+35096°
toe36001°
[0+35001°
00356L46°
00e30674°
00e396L6°
ANTLH/ LW

to+38€61°
Toe3s5002°
Toe3eL12°
los+360€2°
10+39552°
T10+30082°
10+3590€°
1o+392¢€°
l1oe31£6€E"
Toe35L5€E°
10e36LEE°
10+35862°
10+35262°
Toe3v612°
loes39L12°
1o+35602°
1o+3590€°
Toe3919€°
TNsARNAE*
10+38%¢€°
ANIS/S

3no jutad drys

00+320%6°
00+39556°
00+32196°
00+38646°
00+30466°
1o+35001°
toe38001°
los32001°
Gg+38E66°
00+30066°
00+32066°
00+300886°
00+320086°
V0e32EL6"
00¢352L6°
U0+3EEB6°
00+36866°
10+36001*
10+39¢001°
1oe39001°
ANILH/IH

1oe35052°
10+31962°
T10+3951€°
toesds82€°
loe3coec®
To+3109¢"°
1o+3299€°
10+3826E"
Toe+3cE2€E"
toe36v82°
loes30192°
10+329€2°
10+35592°
Toe32492°
10+36662°
10+3555¢€°
10¢3266€°
10+3280%°
10+3€010°
10+3c0te*
ANIS/S

ino jutad diys

lo+30001°
10+30001°
10+30001°
10+30001°
10+30001°
10+30001°
to+30001°
1o+30001°
to+30001°

10+35804°
10+3580¢°
10+35609°
10+3580%°
10+35800°
10+3590¢°
10+35804°
10+3580¢°
10+36809°

00+3G09€° 00¢3vvyL°
00+3928€° 00+39012°
00+3020¢° 00¢3v0L9°
00+3621¢° 00¢318€9°
00+3%019° 00e¢3218S°
00+3€G6E°* 00+352168°
0043909€° 00¢365€%°
00+3691€° 00¢3999¢°
00+38L122° 00e¢32L1€°
00+395.2° 00¢3.60€°
00430L42€° 00+32€9€°
00+3LE09°* 00+3SiBY°
00+399S%° 00+308€9°
00+3120¢0° 00¢31249°
00+3099€° 00+31.E9"°
00+3€66E° 00+3959S°
00+3EELE® 00+306ve°
00+329%2°* 00+36262°
Th-2eQl2a° Nhe3clype
10-3v9¢28°~ 00+35112°
ANTO/A 4NID/N

¥¥¥

00+39€¥2° 00e3012.°
00+36%L2° 00¢30999°
00+3€90€E® 00+32€19°
00+3242€E° 00¢3595S°
00+322€E*  00+34069%°
00+3692€° 00¢3202¢°
00+3S6(€E* 00+3909€°
0003G92€°* 00+3.82€°
000326S€* 00+309€C"°
00+39004° o00e3cELE"
00+436LE%°*  00+3612¢°
00+3E05%° 00+346G¢°
00+3SGEY* 00+3529%°
00+3090%° 00+30608°
00+320L€E° 00e32925°
00+391€EE®  00032v9¢°
00+362682° 00+362€€°
00+32502° 0%+36912°
10~3€9SL° 00+3106T°
10=3€9SL°~ 00+¢310G1°
ANIO/A aNTOB/N

E 33

10-36€086° 00+3v108°
10-39586° 00+3:208°
10-3.586° 00+38208°
10-329L6° 00+39E6L°
00¢308S1° 00+39222°
00¢30962° 00e398ES°®
00+3980€° 00+3210€°
00+366€2° 00e3.L181°
00¢35002° 00¢3:9s1°

PRI PR S ) A -

10+30920°
10¢3609¢°
10¢3695¢°
10*3049¢°
10¢360Le°
10+3v009¢°
Tve39006°
10+30605°
10*39016°
10+3.816°
10+35016°
10+39L069°
10+3€LLy”®
10¢3995e°*
10e3159¢°
1ne396L¢°
10*36600°
1c*3R91s"
TnePe’ce
10+32v2s°
4NIy/s0d

0e

10+360822°
10+38.22°
10+390%2°
10¢39262°
10#390%€°
10+326HE"
10¢366te°
10¢3EE60°
13+35/5%°
10*30€€9°
10+32269°
10434269°
10°36065°
10¢3269¢°
10+386S€°
10+3¢c82€°
10+306L€"
T0+39LL%°
104306€5°
10+306€5°
dnldson

21

10+39049°
10+302E9°
10+3q966°
1032496°
10+39615°
10+3L2469°
10+309%%°
1036900
10¢3L69€°

20+3809€1°
20+30091°
20+32101°
20+32¢€02°
20+30622°
20+3v652°
20+32262°
20+39¢42€°
20+3006€°
20+3055€°
20+321€€”
20+3g282°
20+32%22°
20+38€01°
20+39191°
20+3v122°
20+3.0682°
20+3509€°
20+3cTne®
20+3sl0v*
4Nld/d

02 _
6l A
el
Lt
91
sl
v1
€l
2t
3
o1

-“-UMeNO~a>

1st

sX3ONI ONOJ3S |

10+3c118°
10+30€€6°
20+32%11°
20+3Si01°
20+391e1"
20+3¢0102°
20+39682°
20+3562¢"°
20+3985€°
20e32LL6°
20+3508€°
20¢3.95¢€°
20+32562°
20+36922°
20+31081°
20+308i81°
20-35652°
20+ 3€v9€°
20+36EEY°
20+36€c°
dNIld/d

sX3GNI ONOJ3S

10+396€£2°
10+3,5¢€2°
10+355€2°
10+34292°
T0+30EGY°
20e32%11°
20+39062°
20+3089€"°
20¢3918¢E°

1st

02
61
el
L1
91
st
vl
€l
21
1t

D-101

_~NMeNO DO
-

02
61
8l
L
91
st
LA
€l
2t




¥¥x 3IN0 JuTad dIYS gyx

- 696%0° s(y ¢61 ¢61 )SBOS06°0% Sle21° tolso* 61 61 NOJLYWHOINI 3INCISIY
. 0st129€t820° 1 = 9VHO 3INNSSINd
fA 10+3009¢° =LH NI HOHE3 LN3JY¥3Id 40 SWY 20e3telr" =lH NI HOMHI LINIDYId

10+398€E® =154 10+36561° =1SX
10+39842° =15 [0e392L1° =SX
00+38€L9°* =ISA 10-34S09°~ =7Sx
10+392FF* =7¢4 10+3/861° =Sy
: 10+439282° =154 1032941 =SX
00+38€0L° =SA 10-3€62€°~ =1SX
10+369€€°  =15A 10¢38102° s=7SX
10+36962° =154 10+3€%61° s=5X
00+31SEL® =1SA  20-369€1°~ =SY
. 10+3€9€€°* =S4 10¢36902° =7SXY
‘ 10+36S0€°* =154 10e3E161° =SX
' 00+32L9L° =184 10-369€€° =Sx
10¢30SEE° =6a 10+36L02° =1SX .
10+3101€E* =S4 10+32961° =1Sx
00+35864° =1SA 10-3€91L° =SX
1o+3€92€°* =S 10+31902° =71Sx
10+38€EIE® ®»1SA 10+36002° =SX
00+3£628° =1SA  00e3G211° =S¥
00+32658° =1SA  00432961° =1SX
00+35988° =1SA  00432102° =SX
00+39806° =1SA  00+43ESY¥2* =SX
00+36026° =1SA  0043.582° =1SX
00¢380€6° =1SA  00+39S2E° =7SX
' : 00+361%6° =754  00+43589E€°  =SX
' 10+36981° =152 10e3€201° =SX
’

NSWC TR 82-286
D-102

10+39001° =S4 00+432556° =1SX

0C+39856° =1SA  00-38619° =1SX

10+31€02° =7SA  10+31661° =1SX

10+34€21° =75A  00+30(08° =7SX

00+35686° ®1SA  00030169° =7SX

, 10+39912° #1954  10+31€21° s=ISX
. 10036911 =45A  004309Si° s=ISX
T0e3€901° =ISA  00435965° =1SX

- . 10+36E€2° =154  10+439981° =1SX
10439211 =154 00+3669L° =1SX
10+39011° =175  00430024° =1SX
2 10+3€642° =S4 103£002° =1SX
= 10+3@T11° =aga  00+3944L° =7SX
10+3€0TT* =S4  00e32€SL° =1SX

, 10+36492° =1sa 103 912° =»1SX
b T0+39911° =ISA  00+31999° eISX
¢ 10¢31201° =9SA  00036249° =1SX
. . 10+36962° =15A  10+3€292° =Sx
1 [043T€21* =154  00+32486° =1SX
. 00039268° 27SA  0003121S° =1SX
: 10+3962€° =S4 10e3€€L2° =SX

. 10+326€1° =154 1036021° =1Sx
r 00+3902L° ®1SA  00¢30€42° ’“=SX

NOILVI0T INIT JINOS




(NOILVWNOJNT 3N01S3Y 804 ¥ NI VAYILIND)

(271d 01 09 OL V13Hl 8034 WNC=XVYNr*§T 38 LSNW)
(XYW UNY NvJLIeWN® °18 SINIOJd 404 ONIHILIN¥LS )
(00001 Ol 13S ONIDJVJHS WHOJINN ¥04 )

0000°0 = (*dW0D A) INIA
€660°L = (*dWQ) ) ININ
2enil = (G334S ONNOS) NTY
€660°L = (°73A Wi0L)INTOD
0000°1 = (ALISNIQ)INIY
0000°T = (3INNSSINd) INTd

SNOJ110NOD WY3NLS 3344

(NNY SIHL 804 Sd43I1S IWIL) 01 = ¥3)1

(INOD ONY IJY3INES 40 IJUNLINNT) 91 kN

. 21 XYM
[ T4 XYW

00°2 = *ON LINVHNOD

000°0= °*34300 °1SSI0 LID1VdwI
00%° = °34303 ISSIQ LIDI7ax3
2 = S3ux
€ = Nvy4l
00°t = 953
00000°00001 =(vi38) 4O

. (MUT4 dYNIWYY 504 U $ MOTd QIDSIANI ¥04 0 ) 0 = SIAl
: ($d31S N NI Q3131dW0D IONVHD IdVHS 804 N § JONVHI 3IdVHS LNOHiTM 404 0 ) 6 =dII
S (8A*HX IWAT4 °TI¥D GNY (FIHL NI QV3IN H04 & $(FIHL WHOJINIY WLIA BASEX TyNIJ ONV SVLTI0 * WD ¥04 €
I $ (F)LL3C ONV (F)HL NI OV3IH H04 2 § SASSXBA*AX NI Aydd 504 T $ ISON NO ONIDVAS WYOJINN MO4 O ) € = WO39]
4 (4SIMH3INLO 0 $°IV2 AQON2ILdv 804 VIvO ONILNVIS 40 3OVHOLS 804 T ) 1 = 084yl
> (ISIM¥3KLLO 0 $N39I3 WOMJ LNO 3LI¥M 031v130 804 1 ) 0 = ludl
(ASTMNIHIO 0 $23dvl NO 3LTHM »0d 1) 0 = enl
mm (ISIMAIML0 0 $13dvl vy ¥04 1 ) U= 1al
. O (0300Y 38 01 SAVYH 3JH0Ws0=VOIWO SIJYHS °*ANS NI
= QIIv W2IVI3IS ST 3IWA VOIWD Y40€=WN39] 41 $3INOI=-3IHIHAS JO SNIAVYE FHL SI VOIW0*0°L19°vu3In0) Q2R*E = ¥93W0
@« §33493Q 000°L = IVONV-4TVH (AGORH3ILIVY) INOD
\ = 8%°T = LvaW 1412345 40 Oliva
00°Y = HIGWNN HIvW
3 dI13SON H3IA0 ROT4 I8 INHASIXY
sndang pejurag
. 61
N 100100010001
0°0 %°0 o1 *00001 2 £928°¢ 1 vl *9
0 £ 2 ()} € 91
1 0 1 0 or 21 02
' spae) eieq indul
6 °oTdwexy

AN

Te
FOR

D-103

P




NSWC TR 82-286

10+32099° 10e¢321LE°
104 39209° 10e3m2uc"
10¢39€S99°  [0e¢d02%¢*
{0 3IYNYG® 10+ 4G2<4¢C"
[0¢220L%° 10+30m01"
10+ 40G6€° [0es26L1°
10 JE9HE®  TU* 32091 °
1003€G%9" [0e390921°
10032Tu%°  009355906°
L0e32olL®  0004E€EnS"
10+3%982° 00+ 3900¢"°
(s 99uL® 00+ J90Uc*~
INLL4/13 A
100301SE®  T[0ed4SCUL®
1023009€° 10+ 380LL"
10*3L0GE"  [UsdEoLL”
10034529€° 10¢3259¢°
toe40129° [0edISHE"
LU+ 35595 T0*46ESE"
Toed6Tuy®  [0s4€6<L"
10%3269L° 10+49906c¢*
10+32T2L°  10e30022°
10e3698L® (0 426%¢°
10+ 3e9uL® 10+Jd11eC”
(Ve30L9L® Tuednz6L°
luedofEL® T100306L1L°
10+344S0L° 10+ 4G261°
(U*36999° (u*d90tl®
TUednRUY® Tuesanul*
(0* 32RO 00¢32€H0°
LU*46G9L° 00¢361L>°
(0¢3%1Iw® 00¢J1T0IL"°
loe3stle® QUedlIbi®-
anllizis A
SG90L°9
18tlLE° <9IV °E
2Rluls* €128’

10¢327¢61°
10¢39%921°
(0+36091°
10 35¢n1"
toe36t21°
00°30006°
00+390€9°
00+ 30%e€"
10-31¢408°
00°Jlc0l"~
00348yl °~
00+ 3LSul°~
X

10*36Lun°
10+ 3669%°
10+ 35219°
10+315.¢€°
t{0*362€€°
10+ 3¢2vE"
10+3u242°
10+3999%2°
10+36922°
In*36902°
(0+31xB1"*
10+36A91°
10+312%1°
10+35€€T*
10+36111°
00+3L13%98°
00+3914y%°
16-3068€C"°
20=34229°
20-3422%°
 §

LEA T4l ]
Leogete

29€9€9°

Tue369el”
10e36L€1°
10+39R21°
t0s39001°
0V+370SH*
QU451 29°
0U+38059°
Gue3gnlg*
[0e3n111"°
Ue32F01°
10+ 32091°
tue3Bygt”
dd

LU=-3€95S°
1U=-369%S°
10-36€£9%°
10=-32049°
0Ve361IY1°
0V+3590%°
YUe3EREL”
T0e35t€L°
Tue36991°
Ve 36951°
tUe399GT°
[Ve3[EYT"
toe3inget®
10+36S01°
00+35198°
VVe3GSIY*
QU+ 3E9LG"
(Ve 3ne2l®
foe3rsSLt”
luedgoLl”
d)

LIR96°S
L608%°¢

8G9S95°

00+32496°
00+392€6°
10+31€11°
10+321s1°
10+3691<°
10+ 9L 99<°
10+31R22°
10+36261°
10¢3€591°
00+3¢25Y°
00¢3%19%°
00e3n1ye°
HIVH

¥*¥¥

00+3C9yY°*
00+3G66L9°
00+ 31€Y9Y"*
00+302%L°
10+30R01°
10+31902°
{0+3009E°
103565 °
[{RECLYT LA
10+30515°
10+30n1s°
10+31EU"*
10+392¢%°
10+3%26¢€°
10+350%C"*
10+32122°
10+3c652°
10+3505%°
10+329585°
10+3295%°
19/4

6R1.1S°S
266812

SHSHEH*

00+38986°
00¢32€06°
10+37001°
toe3tto1*
10e3€011"
los36cot*
00+3E196°
0ve+35.86°
10+3g001°
0u+398h6°
00+33664°
00+ 3¥€n6"
ANTLHZLH

ano juyad

10e30001°
10+30001°
Toe3000T°
tue30001°
10«3000¢°
to+30001°
t0+30001°
10+30001°
10+30001°
{0+ 30001°
t0+30001°
[0+300017°
1o+3n001°
tus30001°
10+30001°
10430001°
1oe30001°
10+30007°
10+ 30001°
1o+ 30001°
ANT LM/ LK

99961°¢
AL A

9E9€E9E"

loe32€SE" 00+ 3692¢° 00+3.91¢* 10¢ 300y 20+3005¢€° 21
100326SE°  0043[922° 00+3990F* 1032915 20036/56° [1
1043206E°  0043622€° 00+3645F° [0032{15° 20+30%¢e® 01
10032662° 00+3[2AE® 00+3I%9%* 10+3086%° 20¢32€82° &
10+432162° 0043069%° 00+3I9CEQ* 100 3In0L9®  20¢ 30922° §
1043.612° 00+3821%° 00031469 10+3165%° 20+32641° 4
10439T12° 00436E9E* 00+35259° [QeIn0om" 200 30971° 9
10439%92° 0043998E° 00+35S6G* 10362L%° 20¢3C5(2° &
10+3€S0E°  0003L9L€° 00+3SL9%* [032005° 203.062°
10+300LE° 00¢3EES2° 0003CEW2* 10+3815° 20¢3I8026° €
10+38%0%°  [0-3UEEY®  00+36861° 10431925 200 uEl0® &
10+3260%°  10-3HEEH* =~ 00¢36861° [0032G(5° 20+31909° I
INIS/S ANTO/A INTO/D INIB/OM  INIdsé ST
21 =zX3IANT aNOD3S
dIas  xxx
10435809 10-39€86° 00+3TT10R* 10+320L%°* 10+32002° 02
10+3540%° 10-39%86° 00+3610R° [0+3InEy°  [0+38LEZ* 61
10+3S50%° 10-36ER6* 00+3C10a* 10+3mw6s® [0e396€2° 81
10+3G40%° 10-39146° 00+32162° 10+432.5%° 10+430692° 41
10+3580%° 00+38261° 00439927° 10¢39615° (0+39.5%° 91
10+3540%° 00+3€L62° 0043T17G" 1037285 20+3%211° Sl
10+35HN%*  00+32CTE® 00¢3290€° 10430979  20+39692° ol
10+3580%°  00+399%2° 00439€61° 10036907 20e3IETHE* €1
10+35809° 00+31502° 00¢3C09t°® 10+3269t° 20e3LLL6° 21
10+3590%° 00+36891° 00¢302€1° 10¢3226L° 2043650%° 11
(0e3SHO%® 00¢390L1° OU-3ICEET* 10+3990L® 20+3(%0%° 01
10+3G590%° 00+3GE12° 00+3T1L91° 10431222 20+3S0LE° 6
10+45H0%°  00+40072° 00+31912° T10+3[8%2* 20+3ISLIE® 8
10+36H0%* 00+39562° 0032097 10¢30612° 20436922°
10+ 39H0%° 00+3880C* 00+392%¢* 10+31881° 20+31422° 9
1003580%° 00438ETE® 00+3%l%e  [0e3IEESI® 2043TS9I° ©
10+35H0%°  00+39L62° 00+3989%° 10¢3a60l® 20¢32651° #
1003580%° 00+3€092° 00432/61° 00+35€L5° 20+309€€° €
10+3SH0%° 00+39801° 20-39v6%s 00+31161° 20+3€[SH" 2
1N+ 3160%° 00+ 3HB0{*~ 20-39969° 00+31161°= 204L69%° 1
INIS/S ANTOZA ANLO/N s INTd7d  1ST

1 =X3ONI ON0J3S

NOTLYWHOINT U131 4M074 ONIANVLS

SUL2B Y 266CH°H 268%0°%  6G9AK9°E
ALCEs® 1 661A0°1 99eELs”® [ 30 0384

HLI9NIT Juv

3dV1l WOYJ «iv3IY Svm NOILNIOS INILyvLS

2518°9% =ld J¥NSS3IHd NOTLVYNIYLS
000000°1 160606°

LeLeee” LAS-AS:A R 606060° 000000°0

¥IOKS Ol AGOA WOH4 JINVISIN AIZIIVWEON

000S°2 = (AQ¥W3INI TYNLIINI) INIT3I
0000°1 = (AJONINI) INIS

000L°L2 = (AD¥INI °D3dS °L)4NIL3
000L4°R2 = (AdTWHINI ‘LI NI

D-104

PN, W S T




00+30L12° =0dS MHS X¥MW e =r 00+3.9€2° =Q33dS YIOHS 40 SWy h
00+309%2° =(0dS NHS AVW 8 =r 00+326€2° 20343dS NIOHS 40 Swy
00¢3699L° =(0dS MHS YvH 8 =r 00+39192° x0343dS NOOWS 40 SWy 4
n0+326R2° =0dS MNHS XVi e = 00+36€02° 2(43dS NIOHS 40 Swd
00+=5R6L"° =(0dS MHS XVW 8 =r 00+309%2° 20343dS XOOHS 40 Snd
00+36508° =(JdS HHS XAVW e =r 00+36L92° 2043dS ¥IOHS 40 Swd
n0+326908° =(0dS MHS XVW 8 = 00¢3Ichn2® =(J33dS MIOHS 40 Swi
00+3900R° =(0A4S MHS XvwW 8 = 00+31052° 2043dS NOOWS 40 SwiH
00+309HL° =0dS NHS XvW e =r 00+36692° 2033dS NIOHS 340 SWAH
00+3269L° 2(dS MHS XvW 8 =r 00+39A92° 20334S ¥IOHS 40 Swi¥
8eSY0° =y o117 61 )SSLY99°2% oEARSL® 89.90° u 61 NO1LvWHO INT u:c-mu&
2v=-3L7Ls° =10 10+30002° =ND 1 =) 02 =r lue32wB88° =NINW9IS 2t =X € =r €0¢089€° =XVWOIS

1891199120°1 = 9vyQd 3MNSS IHd

10+322s€"° =1H NI 40083 INIIY¥3IJ 40 SwWH 20+32201° =LIH NI S0MM3 INIDV¥3Id

fuedtoge® =7%a 10+38G61° =1SX
10+3t9247* =S4 10+39121* =7SX
00+31249° =75A 10-36645%- =1SX
10+380%€* =154 10439202° =7SX
10+31822° =7SA 10+36921° =7SX
00¢32814L° =754 10-32091°- =1SX%
10+3SEwE® =54 10+32602° =1SX
1043298<¢° =7SA 10¢39981° 275X
00+3026L° =7SA 10-308L0€° =SX
10+3S1G€*  =1SA 10432022° =1SX
10+43050€* =1SA  [0+39261° =1SX
00+39249L°* =1SA 10-32£68° =1SX ]
00+3€618° =1SA  00+38E%I*  =1SX 4
00+321%R° =1SA  00432002° =7SX
00+3209R* =1SA  00+31CH2° =SX
10+30ART°  =7SA  10e325%1° =1SX 1
10430AC1°* =TSA  004358C6° =15X
00+32R€H8* =1SA  00+3€LL2° =1SX j
10+35212° =184 10+3%89(° =ISX
10431€21* =7SA  00+430628° =1SX 4
00+381€8* =S4 00+3811E°  =71SX
10e3LREC"  =1SA 10+3GT61°  =TSX
10+3S911° =17SA  00+30€18° =1SX 1
00+32¢€9°* =1SA 00+324S€° =SX o
10+31042° =1SA 10+3g612° =SX |
10436271 =1SA  00+439568° =1SX
00+39€6L° =TSA  004369%€E°  =1SY
10+3292€° =7SA  10e3€222° =ISX
10¢3L6EL* =S4 10+36021* =x1SX
00+32869° =1SA  00¢382€2° =1SX

a2 a2 a2 a o o

NSWC TR 82-286
D-105

NOILvD07 3NITY JINOS

10+392€€°  1044C1YY°  10+38/8%° 004396€S° 10+43€89¢° 10+4390071° 10435881° 00+3I9L9€° 00¢3I6%EL® 1003262%° 20+436%91° 02
10+3L99€° T10+30€€9°  10+386%9° 00432909° 10+39162° 10+3€T101° 10032202° 00+3GEBE°® 00435502 10+3G2%%°  20+3€291° 61 y
10¢3256€° 10031965° 10+30£0%° 00+30€29° 10432262° 10435201° 10+30912° 00+3EB6E° 00+308L9° 10+436€S%° 20439621° @1
[0+381€9°  [0+32095° 10¢356SE° 004368SL°*  T0+3S61<° 10+3NE0T1° 10+3IEEEC2® 00¢3%01%* 004300%9° 1003099%° 20432102° ¢1
(10+39RL9° 10032225° T0+3SAIE® O0U«3T0L6° 10+3.661° 10+31¢01°* 10438G52° 00+3€21%° 00+435285° 10+306L%* 2003€622° 91
100392€6°  T0e3AHL%®  10439622° 00+36166° 10+31691° 10+431201° 10+3L1AZ° 00+3000%° 00+3821G° 10+3(16%9° 20435192° SI 4
TU+4Y98S*  10+429<%°  10+3€092° 10+3L211° 10+300%1° 00+39666° 10+3080€° 00430G9€° 00¢3T9EH°  10¢32T105° 20431962° ol
10¢490€9°  10+418LL°  1036212° [10+30521° 104395T1° 00¢38586° 10+30CEE" 00+3SHTE® 00+3699€° 10+3160S* 20430S2€° €1




1039901° =S4  00430989" =1SX
. 10+3%022° =764 10439612° =7SX
. 10+31911° =184  00+30648° =S¥
. 00+389y8°* =1SA 003218%° =z1SX
10+3962€° =1SA 10+3R222° =75X
10+35L€1e =254 103,811° =18
004384(L2° =1SA  00¢3E92° =1SX

NOIivJ07 3NIT JINOS

T0+30€EE®  TO+4219Y°  10438289° 00+43€925° 100302£2° [0+43L001° 10¢3€981° 0043299€° 00+38[%2* 10+ 9° . *
L0eJEHYES  [00I09EY®  T0+38AHH°  QU+3ILR6S®  [0¢30952° 10+3IHI0T® 10+31102° 0043598€° eo.WNc—M. —oowmwwc- MN.WMM““- Mw
—coubﬁon” 10+4€803°  10°39¢0%° O0U+30€L9° 10+432R€2° 10+30€0T° 1[0+30912° 0043G500%° 00+39069° [0+36ESY* 20¢39641° 1
10+ 460€% 10040295°  104396S€° 0U+3IY9GL°  T0+32612° 10+3€E01° 10+4362€2° 00435609° 00¢320%9° 1003459%° 20¢32002° 21
[0e4LnLn®  T0¢35€c>®  10*ICATE® 0003L098° T10+LG61° 10¢32201° 10436€G2° 00432L09° 00+3C28G*  10+3I08L%*  20+36922° 91
10439925°  10+4SGL%°  1003€G.2° 0U+ILENG"  10+38891° 10033001° 10+39822° 00¢3€26€° ocouom—m' 10+36648%° wo‘wo\mwo st
—oomcnmm” ~oounom4“ 10+390%2° 10¢3STIT® 10+43€0%1° 00+30696° 10+39G0€° 00¢3IVLSE® 00+365C%° 10+3£005° Neou_momo 1
"““w“0nwo "c”umns”. —cowmﬂ—wu —oou~¢m~“ 10+32ST1°  00+30€86° 10+3E2CE° 00¢3I99IC*  00¢3029€° 10¢3AR0S* 20¢3292€° €1
-cow_ntc. eownorm. —ooumNo_o —counmn~. 00+380L6° 00+31886° 10+30%5€° 00432642° 0043L91€°* 10+3IR915° 20+3016€° 21
—co»#NO . 10+ 329 . —c.ucos~. —couomn—. 00+32.%6° 00+436966° 10+43SAGE® 00+436822° 00+43280€° [0+329159° 2043826€° 11
SY 10+412%¢ 10+ 3091 loe3€R21 10430911°  10+30101° 10+3L6E€° O00+439ECE® 00+3IBE9C* [0+30115° 20+3I9E€C° 01

[0+49296°  T0ed%€cc® 10436201 [U«IIHOL" T0+36191° 10435501° [0e39862° . N :
10¢39%99°  10+43200<° T0+3ERTI® _0U¢3IS9EY® 10 IR9IZ* "euwwaeu. .“Hwomnw. “”HNNMMN. “““w“mmu“ ““kumwu. wn.wmumw. 4
LU+ 4906€°  [0edd6lt® 00+4(068° “UUSITIIY® " 10¢352Ld®  UVe362KH6° LU+IYELE® 00 49THE® 00+ 3n999° [0 3IT259° MQHuooum. H
1043806€°  10¢42€91° 00432059 00+3SE99° [0+ISE22° 00+38256° 10¢3L€12° 00+43[09€° 00°3€2%9° 10+3725%* mo.u~o~_. 5
1003E199°  10+499¢1° 00+3SE€SC* 0U+30628° 10+32002° 10+3%101° 10e3ISL92° 0043220%° 00+3ICE6G* [0e3ISHLY® ~o.uox”~. M
1031645 000319507  [0-30£68L° 10+301T1° 10432591° 10+35001° 10+3S90€° 0043IA2LL® 00039L%0° 103666%° 2003c582° #
O 10+30€0L°  00+38265° [0-36166°- 10+39091° 0093€6568° 00¢3I6ER6° 10+3IEY9E° 0043€992° 00+30682° 10e3I9L1S° 2043L€9€° €
@ 1003269L°  0044%C0<°  00038281°~ [0+4329S1° 0003998%° 90+3[EB6° 1043L96€° T10-39L28° 00031602° 104359S° 2003260%° 2
\ unmwwwu co.unoeu = 00438281°= 104329S1° 00+3998%° 00+31£86° 10+3296E° 10-39428°~ 00+31602° [0¢35925° 20+31£0%° ,0.v
o X 42 HOVW ANTLHZLH INIS/S ANTO/A iNTO/N ANT¥/08 iNld/d 1st —~
I 21 =Y3ONI QGNOI3S &
. ]
f
S W ¥¥¥ INO JUTAd dINS 4y
., 2
- LUs326%E®  T(0*dGEUL®  1003628%° 10-32€9%° 0043I6LLY° [0430001° 10435R0%° 10-30586° 00432208 10+32049° 10+30.€2° 02

. [0+3IRNE®  TO*4RALL® [0*3669%° [U=-3662S° 00¢36029° 10¢30001° [043S80%° 10-399R6° 00+4S€09° 10+392€y° [0+3%9€€<2° 61
, 10+ 42A%E°  1004€54L° [0+3521%° 10=3662%° 00+32029° (0+30001° 10+3580%° 10-35986° 00+3ISENA*  10+30%65° 10+35EE2° 81

10449098 ° [063269° T10+3(S2€° 10=39069° 00+361€L° 10+30001° 10+3580%° 10-35€26° 00+36267° 10+32155° 10+36€92° (&1
. 10+4L12%° 1044169t ° [04362€C°* O0U+3SI»1* T10+3cB0(° 10430001° 10+35R0%° 00+38L51° 00+3892L° 10+39415° 10+3295%° 91
! 10+ I9GHS°  [0¢46ESE®  [0+3L2UC° OUS3EL0%° T10+3In902° 10+430001° 10¢3580%° 00432262° 00+380%S° 10032289 20+39211° S1
' 1O+ 49FHO® [0 4FACL® T0+362/2° 0U+N2H6° T0+N29E°  1043000T°  1043GRNS®  00+IGTTR®  N0+3ASH0F*  [NeNHH9°  20e39192° ol
’ 1043L162° 1004986¢°%  [0*35u%2”  (U+STLEL® 10039657  10030001° [0edunuv® 00¢3€29¢° VU*I66HT® 10+3690%° 2043969€° €1
. 10+36044° [U*3RDLC® 10+36922° [U+3L691° 10+3€68%° 10+30001° 10e3SH0%° 00031502° 0043L091° 10¢32169E° 20e3222€° 21
. [U*ICTBL® T04326%¢° 10036902° [(Ue3I62SL°® 10+30905° TU+30001° 10¢35R0%° 00+39281° 00+322%1° 10¢322E€* 20+3€56€° 11
- 10+ 9SSLL® T0+3T1<® 103 (0ul® 1[04328%1° 10+3296%° 10+30007T° 10¢3SH0%° 00+435961° 00+3ISEST* 1043990E° 20¢39%8E° 01

L L10e3LT1SL® [0+36L461° 1036A91° T030CEL® 10+3€657° 10430001° 10+3GH0%° 00+392%2° 00+3L6KT°  100312L2° 20+4325%€° 6
. [0e4592L° [0+40GL1° T[0+31261° (U+39LTT1°* [0+3612%° 10+30001° 10+43500%° 00+39(82° 00+32522° [0+318%2° 20+3%90C° @
s 10+42902° 1003G250° (0+39€E1° 1(0+32901° 10+30€6L* 10+30001° 1043540%° 00+39962° 00432992° 10+30412° 20+35242° L
' [0¢45229° [0¢390€1° T0+36111° 0U+3IHBEE°  10+3629€°  10+30001° 10+3S80%° 00¢30€0€° 00+329€€°* 10+31881° 20+36€€2° 9
- 104402139° TU+49R01° Q0+32R98° UUV+3LL29° 10438%22° 10430001° (0+3GH0%° 00+3211E* 00+308E»* [03CEST® 20432891° S
. 10432209° 00+42€58° 00039[u%°® 0U«30165° [0+3I6€92" [0430001° 10¢3ISROP* 00+3L%62° 00+3€99%° 10+39601° 20+36951° &
' 1ued22SL° 00+36145%° 10-30A¥E°® 10+399C1° 10+3849%° 10+430001° 1043580%° 004396£2° 004322L1° 00+3G€L5° 20+3296€° €
{U+32ETY°®  00¢3TT16L" 20-3822%° 1Ue3S9L1® 10+32655° T[0+430001° 10+3580%° 10-3€896° 20-310%%° 00+31T61° 20+438959° 2

10+ 42€K8° 0031161 %= 20~3922%° 10+4359L1° 10¢32655° 10+430001° 10+43G6R0%° 10-3€896°~ 20=-310%0°* 00+3IT161°= 204394569 |

anlla/z13 A X dd 14/8 INTLIH/LH INIS/S INTIOZA INTO/N H AN1d/d 1St

1 =X3O0ND ONOD3S
UOTIBWIOJUT PTFIMOTL PAYSTUTY

T e . .W J‘ Tty .....u. w . .
-4, 2 A

S BN
IR TP R BN aaa g L




¥x¥ 3IN0 JuTad dI)s yxx

) L00V01° =(% o1 ol ISSLLL2*°9% 68212° 8L201° 1t 61 NOLLVYWHOINT 3INATSIH
.
. °0 00e3262L° 10+30%¢€9° ‘0 1
10¢309Ev* sud  10+30€22° =13A UVY *0=13A WNDHID  [0+39906° =374 ¥v 10435196 * =SNI0  2043I60IT* =SSInd  21=x
(0+348019* =U4 10¢3L€52° =14A OvH *0=T3A WNDYID  10¢3206%° =13A XY 10+3229€° =SNIO 20¢309%1° =5SIud (=¥
1004948%° =Ud  [0+3E€CEL° =1JA Ovy *0=13A WINDELD  LUe39920° =T3A XV  [0+43IB%0€° =GN0 20¢3I%621° =SS3Hd  Ol=)N
10+49999° =ud  10+39612° =173A Qvy *0=13A WIDHID 10e30/94° =T3IA XV 10+39192° =SN30 20+32711° =SSIHd 6 =X
10042195 =08 10+31202° =13A Gvy *0=13A WHIXTD  10+3099%° =73A XV  [0+3L7E€2° =SNIQ  20+3900T° =SSIdd R =X
[0+40819° =ud  [0*3umul" = 13A UVY *0= 148 WIDBID  1Ue39629° =734 Xv [0+ 3561 =6N40 (06 395LR® =SS38d 2 =y
10+3R%6%° =Ud  10+31921° =13A Ovd *0=13A WNJDEID 10s3I%964° =13A XV 10¢35S61° =SNI0  10+3IVSEL* =5Sd 9 =N
10049149 =Ud 10+3€1S(°* =13A Ovy *0=13A WNDNID [0030026° =13A XV [0¢3%9691° =GNI0 10+43908S° =5S3¥d G =N |
i mm 10+4989%° =204  10+32021° =13A Qvy *U=T3A WMORTD  1Ue3L0SG° =T13A XV 10+3IBLET® =GNIO  T10+30LT9° =SS3IHd & =¥
.\ or t0+32S82%° =ud 00+322%8° =13A Qvy *0=T3A WNONID  10+3SERS® =T13A XV 10+3€E90T~ =6N3IQ T10+39<22° =SS38d € =N ~
' “ [0+4020%° =04 00+3(865° =T3A Qv °0=T3A WNJHID 10+30209° =T13A XV  00¢3€L19* =SNICG [0+37L61° =SSIdd 2 =X w 4
“ & 10+3994L° =ud  00+3%00L° =13A AwYy *0=13A WNJUID  10+3%046° =13A XV  00+35049° =SNIQ T0+3ILE2° =5S3dd 1 =X nw ’
: m *v) AQOSH3L4v ¥D4 0IHOLS SI eV =r 1v vivg
. =

L218t02210°1 = 9YyQ 3¥NSSI¥d '

w

10+355s€° =1H NI HOd¥3 INIDH¥3d 40 SWY 10+30066° =L1H N1 d08M3 IN3IIMId

loé32a€E® =S4 10+38561° =1Sx
10+368L2° =1SA 10¢39241° =71Sx
00+31629° =1SA 10=-36915°- =1SX
10+3%6€C* =1SA 10+32202° =S¥
t0e3828¢° =1SA 10e32821° =7SX
- 00+3%22.° =7SA (0=-39921°~ =S¥
10+3929€° =1SA 10e3£602° =1SY
toe3nt0f® =1SA 10e30161° =1SY
00+3012L° =7SA 10-329€%° =75%
1039 %€* =754 10+39812° =1SX
10+3S0(€E* =1SA 10+32002° =7SX
00+32€28° =S4 00+3€TIT°®  =7SX
00+34898° =7SA 0Nne3IREBL®  =TISX 4
00+30R68° =1SA 00+3€1S2° =1SX
00+31606° =WA 00+3%960€* =7SX
tod3venis =S4 [0e3sLo1° =21SX 4
N 10+398gls  =1SA 00+39596° =7SX ’
00431€26° =1SA 00+3S94€° =7SX
10+35RT<¢*  =1SA 10+352L1° =7SY -
" 1o+38811° =784 00+3€LLL° =7SX .
00+36086° =7SA 00+36505° =71SX )
R 10+38192° =754 T10+39€61° =ISX -
! 10+30€tl* =7SA 00+3824L° =SX -

W e

-

-

.

[
W
b
e
»
13
1
=
|
-




Castmofle Ta i el e e e

Director

Strategic Systems Project Office

SP-2721 (R. Stanton)
SP-27233 (E. Katzin)
Department of the Navy
Washington, DC 20376

Attn:

Commander

Naval Sea Systems Command

Attn: SEA-62R41 (L. Pasiuk)
Technical Library

Washington, DC 20362

Chief of Naval Material

Attn: MAT-032 (S. Jacobson)
Technical Library

Washington, DC 20360

Commander

Naval Air Systems Command

Attn: D. E. Hutchins
Technical Library

Washington, DC 20361

Commander

Naval Weapons Center

Attn: Dr. W. H. Clark
Lloyd Smith
Technical Library

China Lake, CA 93555

Commander

David W. Taylor Naval Ship

Research & Development Center

Attn: Dr. T. C. Tai
Technical Library

Washington, DC 20007

Office of Naval Research
Attn: Dr. R, Whitehead
Technical Library
800 N. Quincy Street
Arlington, VA 22217

A e a4 s e a_malm % ama _.

gt Taagny

NSWC TR 82-286

DISTRIBUTION

Copies

p—

(D

Commanding Officer

Naval Air Development Center
Attn: Technical Library
Warminster, PA 18974

Superintendent

U.S. Naval Academy

Attn: Head, Weapons Dept.
Technical Library

Annapolis, MD 21402

Superintendent

U.S. Naval Postgraduate School
Attn: Technical Library
Monterey, CA 95076

Commanding Officer

Naval Ordnance Station
Attn: Technical Library
Indian Head, MD 20640

Commanding General
Ballistic Research Laboratory
Attn: Dr. W. Sturek

C. Nietubicz

Technical Library
Aberdeen Proving Ground
Aberdeen, MD 21005

Commanding General
ARRADCOM

Attn: Technical Library
Picatinny Arsenal

Dovery, NJ 07801

Commanding General

Copies

it

U.S. Army Missile R and D Command

DROMI-TDK

Attn: Dr. D. J., Spring
Redstone Arsenal
Huntsville, AL 35809




Y TET T
ol 0L

T ST

.4

T Fr v v v
-t N

NSWC TR 82-286

DISTRIBUTION (Cont.)

Copies

Arnold Engineering Development Virginia Polytechnic Institute

Center and State University
Attn: Technical Library 1 Attn: Dr. C. H. Lewis

C. F. Lo 1 Department of Aerospace

USAF Engineering
Tullahoma, TN 37389 Blacksburg, VA 24060
Commanding Officer North Carolina State University
Air Force Armament Laboratory Attn: Dr. F. R. DeJarnette
Attn: Dr. D. Daniel 1 Department of Mechanical and

Eglin Air Force Base, FL 32542 Aerospace Engineering

Box 5246

USAF Academy Raleigh, NC 27607

Attn: Technical Library 1

Colorado Spring, CO 80912 The University of Tennessee
Space Institute

Commanding Officer Attn: Dr. J. M. Wu

Air Force Wright Aeronautical Technical Library

Laboratories (AFSC) Tullahoma, TN 37388

Attn: Dr. J. Shang 1
Wright-Patterson Air Force Base Applied Physics Laboratory
OH 45433 The Johns Hopkins University

Attn: Dr. L. L. Cronvich

Technical Library
Johns Hopkins Road
Laurel, MD 20708

Defense Advanced Research

Projects Agency
Attn: Technical Library 1
Department of Defense
Washington, DC 20305 Raytheon Company
Missile Systems Division
NASA Attn: Technical Library
Attn: Technical Library 1 Hartwell Road

Washington, DC 20546 Bedford, MA 01730

NASA Ames Research Center McDonnell-Douglas Astronautics
Attn: Dr. P. Kutler 1 Co. (West)
Technical Library 1 Attn: Technical Library
Moffett Field, CA 94035 5301 Bolsa Avenue
Huntington Beach, CA 92647
NASA Langley Research Center

Attn: J. South 1 McDonnell-Douglas Astronautics
Technical Library 1 Co. (East)
Langley Station Attn: Technical Library

Box 516
St. Louis, MO 61366

Hampton, VA 23365

(2)

Copies




EERe e . A ond

. . DN et
B P e .
. . P

LA i - - T N R GE R O

Lockheed Missiles and Space
Co., Inc.

Attn: Technical Library

P.O. Box 1103

Huntsville, AL 35807

Lockheed Missiles and Space
Co., Inc.
Attn: C. Lee
G. Chrusciel
C. Louis
B. Wong
W. Coleman
Dr. Lars E. Ericsson
Technical Library
P.0. Box 504
Sunnyvale, CA 94086

NSWC TR 82-286

DISTRIBUTION (Cont.)

Copies

R Y e Bl o

Nielsen Engineering and Research,

Inc.
510 Clyde Avenue
Mountain View, CA 95043

General Electric Co.

Attn: R. Whyte

Armament Systems Department
Burlington, VI 05401

Science Applicationg, Inc.
Attn: P. Murad

680 E. Swedesford Road
Wayne, PA 19087

Vought Corporation
Attn: Dr. W. B. Brooks
P.0. Box 225907

Dallas, TX 75265

Hughes Afircraft

Attn: Dr. J. Sun
Technical Library

Missiles Systems Group

8433 Fallbrook Avenue

Canoga Park, CA 91304

Sandia Laboratories

Attn: Dr. W. L. Oberkamft
Technical Library

Albuquerque, NM 87115

PP g L L e L,

&)

Martin Marietta Aerospace
Attn: Technical Library
P.0. Box 5837

Orlando, FL 32855

Honeywell, Inc.

Attn: Technical Library
600 Second Street
Minneapolis, MN 55343

Rockwell International
Attn: Technical Library
Missile Systems Division
4300 E. Fifth Avenue
P.0. Box 1259

Columbus, OH 43216

Raytheon Company
Attn: S. Pearlsing
Spencer Laboratory
Box SL7162
Burlington, MA 01803

Defense Technical Information

Center
Cameron Station
Alexandria, VA 2231%

Library of Congress

Copies

12

Attn: Gift and Exchange Division &

Washington, DC 20390

EG&G Washington Analytical
Services Center, Inc.

Attn: Technical Library

P.0. Box 552

Dahlgren, VA 22448

Kaman Sciences Corporation
Attn: F. Barbera
J. Forkois
P.0. Box 7463
Colorado Springs, CO 80933

P Y o




:
;

IR T

Internal Distribution

PUL S cams auvie anah o o

K20

K22

K24

K22 (McNatt)
K22 (Brown)
K22 (Dorsey)
K22 (Mungiole)
K24 (Hill)
K24 (Yanta)
K24 (Voisinet)
E431

E432

R44 (Hsieh)
E35

. .

WP

NSWC TR 82-286

DISTRIBUTION (Cont.)

Copies

N
= U Q) \D e et et ot e et ot et ek et

(4)

PR R W Y



END

FILMED
J-83

- DTIC




